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PREFACE 


Biological  Effects  of  Nonionizing  Electromagnetic  Radiation 

is  a  publication  researched  and  prepared  by  the  Franklin 
Research  Center,  Science  Information  Services  Organization, 
under  contract  to  the  National  Telecommunications  and  Infor¬ 
mation  Administration  (NTIA);  funding  provided  by  the  U.S. 
Navy  under  interagency  agreement  with  NTIA. 

This  digest  serves  as  a  vehicle  through  which  current 
documentat ion  of  research  highlights  on  the  biological 
effects  and  health  implications  of  nonionizing  electro¬ 
magnetic  radiation  (microwave  and  other  radio  frequency 
radiation)  are  compiled,  condensed,  and  disseminated  on 
a  regular  basis.  Biological  Effects  of  Nonionizing 
Electromagnetic  Radiation  is  intended  to  be  a  highly 
useful  current  awareness  tool  for  scientists  engaged 
in  research  or  related  activities.  The  great  number 
and  diversity  of  relevant  publications  make  imperative 
the  availability  of  the  service  to  persons  whose  work 
requires  that  they  keep  abreast  of  current  developments 
in  the  field. 

Biological  Effects  of  Nonionizing  Electromagnetic  P, udiation 

is  published  quarterly.  The  Issues  of  Volume  IV,  and  future 
volumes,  will  include  materials  received  during  the  preceding 
three  months.  Each  issue  will  include  news  items  and 
announcements,  a  listing  of  meetings  and  conferences, 
abstracts  of  current  literature,  and  a  directory  of  current 
research.  Materials  for  which  full  text  is  not  available 
will  be  Included  as  summary  abstracts. 


ABBREVIATIONS  AND  ACRONYMS 


A,  amp  -  ampere (s) 

^  -  angstrom(s) 

BRH  -  Bureau  of  Radiological  Health 

C  -  centigrade 

cm  -  cent imeter (s) 

cps  -  cycles  per  second 

dB  -  decibel (s) 

ERA  -  Environmental  Protection  Agency 
FOA  -  Food  and  Drug  Administration 
g  -  gram(s) 

G  -  Gauss 
GHz  -  gigahertz 

HEW  -  Health,  Education,  and  Welfare 
hr  -  hour 
Hz  -  hertz 

IEEE  -  Institute  of  Electronic  and 
Electrical  Engineers 
IMPI  -  International  Microwave  Power 
Inst i tute 

IU  -  international  unit(s) 

J  -  joule(s) 
k  -  kilo— 

I  -  liter(s) 
m  -  meter(s) 
m  -  milll  — 

M  -  mega- 

mho  -  unit  of  measurement  of 
conduct i vi ty 
min  -  minute(s) 
mo  -  month (s) 


NBS  -  National  Bureau  of  Standard 
NIH  -  National  Institutes  of  Health 
NSF  -  National  Science  Foundation 
NIOSH  -  National  Institute  for 
Occupational  Safety  and 
Heal th 

NTIA  -  National  Telecommunications 

and  Information  Administration 
NTIS  -  National  Technical  Information 
Service 
Oe  -  oersted(s) 

OSHA  -  Occupational  Safety  and  Health 
Administrat ion 

OTP  -  Office  of  Telecommunications 
Pol  icy 

PHS  -  Public  Health  Service 
rad  -  radiation  absorbed  dose 
R  -  roentgen(s) 
rpm  -  revolutions  per  minute 
sec  -  second (s) 

USAFSAM  -  U.S.  Air  Force  School  of 
Aerospace  Medicine 

USDA  -  U.S.  Department  of  Agriculture 
UV  -  ultraviolet 
V  -  vo I t ( s ) 

VA  -Veterans  Administration 
W  -watt (s) 

Wb  -  Weber(s) 

WHO  -  World  Health  Organization 
wk  -  week(s) 
wt  -  weight 


NEWS  ITEMS 


GERMANS  STUOV  EFFECTS  Of 
MICROWAVES  ON  LIVING  CELLS 

In  response  to  tie  growing  use  of  microwave  ovens  In 
the  Federal  Repot  1 Ic  of  Germany  end  th#  lack  of  In¬ 
formation  about  possible  non  the  rise  I  effects  of  mic¬ 
rowaves  ,  scientists  et  the  Rax  Planet  Institute  of 
Research  Into  Solid  State  Physics  In  Stuttgart  and 
the  Radiation  end  Invl roruaentel  Research  Association 
In  Heuherberg  plan  to  study  the  effect  of  electro- 
aiegnetlc  millimeter  waves  on  living  cells.  In  the 
project,  promoted  by  the  Semen  Research  Association, 
yeast  cells  will  be  bombarded  with  microwaves  of 
varying  lengths  and  the  effects  on  cell  colony 
growth  and  Individual  cell  behavior  will  be  analyzed. 
Extremely  sensitive  Instrixxents  are  new,  being  de¬ 
veloped  at  the  Nam  Planck  Institute  to  measure  these 
effects, 

PteoA  fore-i hu»vaJtenat  17(12):  6;  1978. 


PIGEONS  SENSE  CHANGES  IN  EARTH  S  AIAGNETIC  FiEL 0 


Pigeons  have  recently  been  found  to  have  the  ability 
to  sense  Rlnute  changes  In  the  Earth's  magnetic 
field  or  In  the  barometric  pressure,  according  to 
Cornell  biologist  Timothy  Larkin  and  his  associate 
William  Keeton,  In  experiments  conducted  on  pigeon 
homing  behavior  over  the  last  b  yr.  The  scientists 
have  also  discovered  that  the  birds  can  detect  low 
frequency  soimds  at  hundreds  of  kilometers,  can  see 
light  waves  that  are  invisible  to  man,  end  can  de¬ 
tect  the  moon's  position  and  then  use  it  to  set 
their  f I ight  paths. 

Bcpai-tanoe  29(b):  2b J,  1979. 


ATTINOANCf  HIGH  AT  1ST*  INTERNATIONAL 
MICROWAVES  SYMPOSIUM 

The  1979  Internet  ionel  microwave  Svwpot  i ,x»  was  held 
In  Orlando,  florida  from  April  )0  through  Nay  2, 
*979-  The  theme  of  this  year's  conference  was 
"The  World  of  microwaves- -What 's  Next7".  The 
technical  highlights  featured  new  semiconductor 
developments  and  mlnlatur I  rat  Ions .  Several 
awards  were  presented  to  those  who  made  out  • 
standing  contributions  In  the  field. 

fftirrcKMoee  18(b):  10.  II,  IJ;  1979. 


antenna's  beam  pattern,  may  be  hazardous  to  the 
residents  by  exposing  them  to  microwaves.  The 
melor  concern,  according  to  a  Wayland  English  tea¬ 
cher,  George  W.  Faison,  "Is  that  there  are  few 
standards  for  exposure,  and  those  that  exist  differ 
and  are  arbitrary."  In  response  to  the  citizens' 
concern,  Richard  N.  Park,  president  of  Redant  Sys¬ 
tems,  Inc.  demonstrated  that  on  a  road  directly  in 
front  of  and  2,000  feet  away  from  the  test  range's 
antenna,  the  exposure  would  be  about  0.1  uW/cm'  and 
at  a  eldelobe,  would  be  only  about  0.00)  wW/cxY  . 

He  Insists  that  the  power  densities  generated  by 
his  company's  range  in  Stow  would  be  only  about 
one-ninth  those  measured  by  the  CPA  in  the  heart  of 
Boston.  Park's  response  has  not  assuaged  the  citi¬ 
zens'  concern  and  he  feels  that  the  Information  on 
any  long-term  effects  of  microwave  exposure  on 
peoples'  health  Mist  come  from  the  medical  profes¬ 
sion  and  that  could  "take  upwards  to  10  years." 

El0otnoitio»  92(8):  *>8-k9;  1979. 


RESEARCH!  RE  UN«  HEART  ATTACKS 
WITH  GEOASAGNE  TIC  ACTIVITY 


A  significant  relationship  between  the  frequency  of 
heart  attacks  and  the  earth's  magnetism  has  been 
found  by  S.  A.  C.  Nal In  of  the  Institute  of  Geological 
Sciences  In  Edinburgh,  Scotland  and  I.  J.  Sr  I  vast eve 
of  the  National  Geophysical  Research  Institute  In 
Hyderabad,  India.  Data  on  cardiac  emergencies  oc¬ 
curring  In  Hyderabad  and  Secunderabad,  India  from 
1 967  to  1972  was  obtained  from  hospitals  and  com¬ 
pared  on  a  day-by-dey  basis  with  measurements  of 
the  earth's  geomagnetic  activity.  Even  allowing  for 
possible  seasonal  effects  of  weather  or  diet  on 
heart  attack  occurrence,  the  correlation  between 
geomagnetic  activity  and  cardiac  emergencies  was 
statistically  significant.  The  results  do  not  agree 
with  those  from  a  similar  study  made  in  the  United 
States  from  Ig62  to  1986  by  8.  J.  llpa  and  asso¬ 
ciates.  Ors.  Nal in  and  Srivastava  suggest  that 
the  discrepancy  may  be  due  to  the  artificial  mag¬ 
netic  disturbances  of  cars,  industry,  and  appli¬ 
ances,  which  are  conxon  In  the  United  States,  that 
may  mask  the  underlying  statistical  relation 
between  genmegne t I c  activity  and  the  Incidence  of 
heart  attacks.  The  scientists  have  no  clinical 
explanation  for  their  findings,  however,  they  sug¬ 
gest  there  may  be  some  other  cause,  possibly  of 
solar  origin,  that  Is  responsible  for  both  the  mag¬ 
netic  and  medical  phenomena. 

»«u  York  rime*,  p.  CS i  April  2b.  1979. 


MAMACHUESTTS  ACTIVISTS  SUE  TO  PREVENT 

MICROWAVE  TEET  RANGE  INSTALLATION  SCIENCE  TO  PUBLISH  SPECIAL  SUPPLEMENT  ON 

BIOLOGIC  EFFECTS  OF  ELECTROMAGNETIC  WAVES 


Residents  of  two  Nassachusetts'  towns,  May  I  and  and 
Stow,  have  filed  suit  against  two  electronic  firms 
Raytheon  Co.  of  Lexington  and  Redent  Systems.  Inc. 
of  Wayland  to  prevent  the  installation  of  two  ml  - 
rrewaave  test  ranges  In  their  cnmmmitles  The  clt 
lens  ere  concerned  that  the  ranges,  used  to  map  an 


A  Special  Supplement  to  fktdio  Soianne  containing 
selected  papers  from  the  1977  Alrlle  Symposlies  on 
the  "llologlcal  Effects  of  Electromagnet Ic  Waves" 
mill  be  published  In  Decent* r  1979. 

INF  I  News  Release 


N(M  ITIMS 


PATENT  ISSUED  »OH  A  H I  THt  HMOUH  APMV  OtVICI 
THAI  IMTHUVIS  I  if  III  INTENSIFICATION 


A  paten t  Kit  lliurd  for  «  device  that  will  In- 
tr«ne  (he  Intensity  of  the  e I ec ( romegnc ( 1 c 
field  uicd  In  radio  frequency  thermography .  An 
Inductance  element  that  It  part  of  the  circuit 
t uned  to  the  frequency  of  the  electromagnet Ic 
field  being  applied  to  the  tiwor  It  Implanted 
In  the  vicinity  of  the  timor,  thereby  Increat- 
Ing  the  Intentlty  of  the  field  near  (he  tumor 
without  cautlnq  any  tlgnlflcant  damage  to  the 
adjacent  normal  tlteue  The  device  heart  U.S. 
patent  nimber  6.156.266 

Official  itaette  982(3):  887;  1979. 


■  AH  APPAOVE »  MIC  Horn  A  Vt  OVEN 
COAAICTIVt  ACT  tom  hi  Ah 


The  BAH  hat  approved  corrective  plant  for  2,)9*  Aoper 
and  25 1  Seart  kenmore  free-ttandlng  ccvwmjo  cavity 
mlcrowave/convent ional  ovent,  marketed  after  July 
12.  <976  that  failed  to  meet  tafety  ttanderdt  ettab- 
llthad  In  the  Radiation  Control  for  Health  and  Safety 
Act  of  1988.  The  ovent  (Aoper  unltt  2)56MX>. 

2  JShAOO .  2  I56COO .  2  )56HOO .  2356WI0.  2)56A10.  2)9600. 
and  2)56hIO  and  Seart  modelt  10). 9567615,  10). 9567625, 
•0). 9567665.  and  10). 95*7665)  have  a  primary  Inter¬ 
lock  tyttem  that  may  fall  to  meet  the  ttandard't 
definition  of  a  tafety  Interlock  under  certain  oper¬ 
ational  condltlont.  Correct  lorn  will  be  performed 
free  of  charge  by  the  dealer,  dlltrlbutor,  and 
factory  and  will  Include  replacement  of  the  lock 
boa  with  a  new  boa  containing  the  handle,  door  hook 
attemfcly,  primary  Interlock  twitch,  and  tecondary 
Interlock;  replacement  of  the  therwofute  with  a 
15-A  fute.  and  tecurlng  to  the  modified  oven  a  new 
wiring  diagram  depicting  the  mod  I f Icat lont . 

HwlZeftn  12(7);  5-6;  1979. 


(.CAM  UVfl  MlCAOWAVtS  AfftCT 
AATS  AESPONSE  TO  LIAAIUM 

Aatearchert  at  the  Havel  Radical  Aeteerch  Inttltute 
In  Be t he t da .  NO  have  found  that  low-level  mlcrowevet 
change  the  retponte  of  leboratory  ratt  to  the  tran¬ 
quil  Irer  librliaa.  The  Navy  It  Interetted  In  thete 
effeett  on  llbrliaa't  action  tinea  the  drug  It  cam- 
won  I y  pretcrlbed  to  relieve  tentlon  on  board  thlp. 

John  A.  Thornes.  working  with  llnda  S.  Burch  and  Stephen 
S.  Teandle,  determined  that  ratt  worked  harder  (l.e., 
puthlng  a  button  to  receive  food  pellett  at  a  fatter 
rate)  when  expoted  to  at  little  at  I  aM/cm2  of 
pulled  power.  Thlt  power  level,  at  2. 65  CMi,  it 
typical  of  that  found  near  radar  equipment  aboard 
thlp.  The  alcrnwvtt  were  emitted  from  a  standard- 
gain  horn  antenna  oriented  to  that  the  electrical 
field  wet  vertically  polarired  around  the  ratt  and 
the  enlmelt  were  kept  ).75  wevelengtht  from  the 
entenne  to  that  near-fleld  condltlont  applied.  The 
tettt  were  ttructured  to  that  the  retpontet  of  the 
ratt  depended  only  on  whether  the  microwave  redla- 
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t Ion  wet  turned  on,  thereby  eliminating  changes 
cauted  by  other  verlablet.  The  researchers  have  not 
yet  determined  how  mlcrowevet  and  Libriiea  Interact 
with  each  other,  but  they  are  fairly  certain  that 
the  behavioral  change  wat  not  due  to  heating  effeett. 
Thomet  plant  to  work  with  other  major  drugt  that 
affect  the  central  nervout  tyttem  to  tee  If  their 
action  It  alto  affected  by  mlcrowevet.  He  ttrettet, 
however,  that  the  retultt  of  hit  experiments  cannot 
yet  be  applied  to  human  belngt  and  (hat  there  It 
a  big  difference  between  exposing  a  biologic  tyttem 
to  radiation  and  the  amount  of  radiation  actually 
ebtorbed. 

ffZeommtoa  52(9):  66;  1979 


IMOrUtTACK  ANTI  POLLUTION  DEVICES 
GENERATE  ELECT NOMAGNE T  1C  flELOt 

Government  tcientittt  have  dltcovered  that  a  new 
type  of  pollution,  Invitlble  thunderttormt  of  highly 
charged  electrlcel  partlclet.  It  being  generated  by 
ant l-pol lut Ion  device!  Inttalled  In  tmnkettackt  to 
Clean  the  air.  The  tcientittt  tpecglate  the!  in- 
created  airborne  electricity  may  affect  the  amount 
of  rainfall,  and  they  are  concerned  becaute  little 
It  known  about  the  effect  of  electrical  charget  In 
the  air  on  plant  and  animal  life.  According  to  the 
ttudy  conducted  by  William  Cobb,  Billy  Caldwell,  and 
Oennit  Wellman  of  the  National  Oceanic  and  Atmot- 
pherlc  Adminltt rat  Ion  (N0AA ) ,  Atmntpherlc  Ahytlct 
and  Chemlttry  Laboratory  In  Boulder,  Colorado,  thete 
device!,  which  effectively  reduce  the  fly  ath  from 
the  tmokettackt,  create  plvaxes  of  highly  negatively 
charged  particle!  that  ctcape  from  the  ant  I -pol lut Ion 
device!  and  are  trantported  downwind  where  they  add 
their  cherge  to  the  normal  atmotpherlc  electrical 
condition.  Neaturementt  taken  Irani  an  aircraft 
about  800  feet  dcxmwlnd  from  the  tmokettackt  of 
coal-fired  power  plant!  near  tmery,  Utah,  Farmington, 
New  Her  I co;  and  Colttrip,  Nontana  have  recorded 
atmotpherlc  electrical  charge  equivalent  to  that 
In  a  thunderstorm.  The  tcientittt  report  that  it 
would  take  about  250  tmokettackt  with  thete  device! 
to  equal  the  electrical  cherge  of  one  thunderttorm 
and  that  "the  pottlblllty  exlttt  that  the  Increating 
production  of  electrical  charge  In  the  atmotphere 
may  at  tome  point  affect  the  global  circuit  current." 
The  tcientittt  Indicate  that  further  retearch  on 
the  effect!  of  thete  invltible  thunderito-mt  on 
plant  and  animal  life  It  necettary  tinea  It  teems 
unlikely  that  organltmt  living  beneath  thete  area! 
would  not  be  affected  In  tome  way. 

Phi ladt ifJtia  /ftguimrr,  p.  5-A  June  22,  1979. 


ITALIAN  JOURNAL 

At  TA  1  9  foot  VTA  PLANS  special  ISSUE  ON 
NONIONt/ING  ELECTROMAGNETIC  RADIATION 


A'ta  Pre^ue»L»i  plant  to  publlth  a  special  ittue 
(Narch  1980)  on  "Electromagnetic  Non  -  i  on  1 7 1  ng  Aadl- 
atlont:  Biological  Effect!  and  Aelavant  Neature¬ 
mentt.  f lectrcmegnetlc  Compatibility  and  Aelevant 
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NIW  HI  MS 


HMturMtntl  "  Papers  lo  be  included  in  (he  Issue 
Mill  deal  Mith  the  biologic  effects  of  nonionising 
e I ec t roeMgne t I C  fields,  Che  evaluation  of  radiation 
hatards  and  criteria  for  determining  and  defining 
safety  standards,  therapeutic  and  diagnostic  appll- 
cations,  electromagnet  le  compatibility,  lnstrleaen- 
tatlon  and  Internal lonal  calibration  cycles,  the 
generation  of  uniform  field  Intensity  in  a  restricted 
space,  and  mays  to  lower  radiation  levels. 

42tu  Fmn^mrneu  k8(2) :  kl-2E;  1975. 


kbCNOWAVE  INDUCED  lOCAl  TURIOA  MVPf  MTMEMMIA 
ENHANCES  CHEMOTHERAPY  Of  l UNO  TUMOftS 


Researchers  at  the  Hat lonal  Cancer  Institute  In 
bet  has  da  have  used  ml  croweve- Induced  local  tcanr 
hyperthermia  (ITM)  and  specially  formjlated  heat- 
labile  liposomes  to  enhance  methotreaate  (MTS) 
eccianilat Ion  In  Lewis  lung  carclnoaaas  In  mice. 
Microwave  power  at  2,k50  mh/  was  used  to  maintain 
a  constant  temperature  of  k}  •  0.1  C  In  the  center 
of  each  heated  timor,  while  liposomes  containing 
’h-mT*  were  Injected  Into  the  tell  vein  of  the 
mice.  The  heating  period  was  maintained  for  bO 
min.  Microwave  LTM  doubled  the  rate  at  Mhich 
liposome  encapsulated  ’m-HTi  was  removed  from  tne 
blood  and  enhanced  ecctesul  et  ion  In  the  heated 
timort  k.)  tines  that  In  the  untreated  controls  at 
k  hr  after  Injection,  [nhenced  clearance  or  ec  - 
emulation  was  not  found  when  local  hyperthermia 
was  used.  The  researchers  findings  lead  them  to 
suggest  that  the  accumulated  MTl  was  Intracellular 
and  bound  to  Its  target  enrvme  dlhydrofolate  reduc¬ 
tase. 

Bioolfotrcmagnati*?*  .LW« f  y  Sesjelef  far, 
(4) ■  I.  April  1979. 


A  NEW  JOURNAL  BKXfK  TOOMAGNfTKS  IS  ANNOUNCtO 


A  new  journal,  Bu-eZev't  rsvsv’’* ! toe,  sponsored  by  the 
Itoelectromegnet  les  Society  has  been  annoiesced. 

The  journal  nil  I  be  a  Quarterly  and  Volieae  I  1s 
scheduled  for  publication  by  Alan  R.  list,  Inc., 

New  fork  In  1980.  This  Journal  will  be  devoted  to 
research  on  the  Interaction  of  elect romegnet lc 
fields  with  biologic  systems.  The  electromagnetic 
spec t rm  from  constant  fields  to  visible  light  will 
be  covered.  BsVw  ’e«nr<»ej!rw>t».*e  trill  consider  for 
publication  articles  reporting  complete  findings 
of  original  research.  The  major  areas  of  Interest 
will  Include:  responses  of  biologic  systems  to 
electromagnetic  env I ronmsnt s .  mechanisms  of  elec¬ 
tromagnetic  field  and  biologic  process  Interaction, 
absorption  and  distribution  of  a  I  ec  t  rcesegne  1 1  c 
energy  within  biologic  systems,  and  diagnostic  and 
therapeutic  uses  of  elect  romegnet lc  redial  Ion  or 
fields.  Concise  critical  reviews  of  current  re¬ 
search  developeaents  will  also  be  published.  Manu¬ 
scripts  and  editorial  correspondence  should  be 
addressed  to  the  editor-  Dr.  flllot  Postow,  Bfo- 
eZmotrvmpsseiicM,  building  1k2,  Hat  lonal  Havel 
Medical  Center,  Dethesde,  no  2001k.  Instructions 


for  contributions  can  be  obtained  from  either  the 
editor  or  the  publisher, 

BtoeJencnvMjyne :  toe  .Zooiety  A.ue.’ef  !«r, 
(6):  J.  April  1979. 


USSR  ACAD* MV  Of  SCIINCtS  ORGANISES 
A  NEW  BIOIll CTROMAl.hf  TICS  StCTION 


A  new  blaelectroeugnet  les  section  of  the  USSR  Acad¬ 
emy  of  Sciences  has  recently  been  organised  by 
the  Scientific  Counsels  for  biophysics  and  Radio- 
biology.  Professor  I.  S.  Akoev  will  head  the 
section  and  will  coordinate  Investigations  on  the 
biologic  effects  of  high  frequency  electromagnetic 
fields  (from  the  radio  frequency  range  through  mil¬ 
limeter  waves)  and  static  and  low  frequency  mag¬ 
netic  and  electric  fields.  The  research  will  be 
conducted  es  part  of  an  overall  program  dealing 
with  problems  of  the  physical  environment  and 
Investigations  will  Include  studies  of  the  smeheni  sms 
and  Interaction  of  biologic  systems  and  different 
environmental  factors  (elec  t  romegnet  ic  and  acoustic 
waves,  vibration,  acceleration,  and  temperature). 

Worn  lev*  fmars^mefsoe  .‘Lvdaty  BmJelefter, 
(6):  k;  April  1979. 


omanoi  fueno  mum  or  tmi  uk 


Dr.  0.  P.  Shandl  was  elected  fellow  of  the  Institute 
of  flectrlcel  and  Electronics  Engineers  "for  con¬ 
tributions  to  the  understanding  of  nonlonlilng  ra¬ 
diation  effects,  to  the  development  of  electron 
devices  end  to  engineering  education." 

Utah  Ho*noin**rinff  *eueletter, 
Spring  Issue,  1979. 


NS  Mr  NTIA  Mil  lOMCI  ON  NON  IONISING  RADIATION 
ANNOUSlCiO 


A  federal  Interagency  task  force  has  been 
established  to  develop  a  coordinated  plan 
for  all  government  sponsored  research  on  the 
biologic  effects  of  nonionising  electromag¬ 
netic  radiation.  The  announcement  was  made 
by  Henry  Grnller,  the  Assistant  Secretary  of 
Commit*  for  CoMmjnlcat  Ion  and  Information 
end  the  head  of  the  NTIA.  MT I A  will  serve 
as  the  leading  aqency  for  the  task  force. 

Additional  Information  on  the  new  task  force 
may  be  obtained  from  NTIA,  1800  C  Street,  N  W. , 
Washington,  DC  2050k, 

Bum  loo  tWHifme  tu>»  Soeiotu  Nsgleiter, 
(7)  l;  1979  . 


sian  nun 


d*>*V<aif  IVrla  ol  Nunanun g  t » i  IromegnelK. 
Hedunon  rvill  SxHwntw  1979 


•  TIMS  » MOM  THI  COMMIRCt  bUSMtSS  OAIIV 


micmumvi  mtiraction  itirHhtavt  cm 
IN  wan  AMIS 

The  ImlronMiiKl  'rotation  Agency.  ComrKtl 
Kanagemn  t  0I>  ,  Office  of  AtMinlttral  Ion.  ketaarch 
Triangle  Park,  IK  27711  It  negotiating  allk  Duka 
Univartlty.  Department  of  llonedlcel  engineering, 
Durham.  NC  27704  for  a  ilufy  to  neature  naonatal 
tr  an  tree**  ran*  current  t  that  ara  induced  by  aicro- 
«eve  field*  and  to  detemlne  dtalktr  luck  currant* 
ara  attrlbutabla  to  a  neabrane  datactlon  procett 
(April  2%.  1979) 


to*  N  T  I#  ICA  T  KM  0«  tlttl  M*  PA  AM  TlUut 
AIIICTtOi*  NON  KMUMIM 

The  Inal  ronaantal  frotactlon  Agent  y  .  Contract*  01*1- 
tlan.  Of  flea  of  Adninlttrat  Ion,  Aetna re*  Triangle 
dark,  IK  27711  I*  negotiating  ultn  the  Aatearch 
Triangle  Inttltuta.  f.0.  boa  12194,  Aatearch  Triangle 
►art,  nc  27709  for  t*l»  ttudy  concerning  identifica¬ 
tion  of  *■ la*  In  brain  tlttua  that  can  ba  affactad 
by  electromagnet l<  radiation  utlng  the  2  -  deotyg  I  uco»a 
nethod  a*  |Ka  pr  I  ne  r  »  naan*  to  Identify  *lte*  of 
altarad  braln/aatabol Ic  activity,  (nay  4,  1979) 


•  ittAAHot  TN*  iMtcTtoa  iiictnomaonitc 
indnaa  on  thi  awmi  ititim  or  tiinui 

7no  Office  of  Hr*el  Aatearch,  900  Oulney  St., 

4rl ington,  vA  22217  *e*  contracted  alt*  in* 
Univartlty  of  Itllnoi*.  Urbane,  II  41801  for  the 
aboaa  ttuda .  (nay  22,  1979) 


con  t  mu*  dram  arch  ammo  at  wont  ani r it* it 
km nt it* uao  AnomioKimo  thi  irricnof 
1 1  ic  rnoatAoni  tic  imagt  uaon  TN*  yiivout  ivitim 

The  office  of  naral  Aeteercfi,  Arlington,  VA  22217  •» 
negotiating  alt*  Aendanllne.  Inc..  Huntingdon  Valley, 
PA  19004  for  the  above  itudy.  (nay  29.  >979) 


o*  TiNWMAiionor  iuctromaowitk  pahami  tint 

THAT  AMICT  THI  PHAM  ANO  M  HAVtOM 

The  Office  of  Maval  Aataarc*.  Arlington,  VA  22217 
It  negotiating  ait*  Aendoallna,  Inc.,  Huntingdon 
Vallay,  PA  19004  for  the  above  ktudy.  (June  4,  1979) 


Ol  TtAMMATICM  AMO  IM HT IKCAUOt  O*  IVOCIO 
•AAOniTK  IlllOiOP  THI  HUMAN  PHAIN  AttOCIATIO  WITH 
AUDIT  on*  ITaruL  ATIOM 

Tha  Office  of  Naval  Aatearch,  Arlington,  VA  22217 
ha*  contracted  alt*  the  Univartlty  of  Colorado 
nodical  Canter,  Denver,  CO  90220  for  the  above 
ttudy.  (June  4,  1979) 


Cl  At  Ml.  CAN  HltTOOINIII*  M  RATI  IKPOUO  TO 

rape  mn>  radiation 

flcrovavt*  are  tutpactad  of  cautlng  delay  in  tha 
grot*  body  aaight  of  rodent*  and  alto  of  tub! It 
Morphologic  change*  In  the  central  her  you*  tytten 
(CM),  Thi*  project  I*  detlgnrd  to  determine  If 
the  pro**  body  aright  decraatat  ar*  atvociatvd  ult* 
natural  ional  delay*  In  CNS  ttructura.  The  (PA, 
Contract*  Nanaga«i*"t  Olvltlon  (NO-J))  Office  of 
Adnlnlttrat ion,  Aatearch  Triangle  Park,  NC  27711 
I*  negotiating  ulth  teorge  Hath Ington  Univartlty, 
Hathlngton,  OC  20007  for  the  above  ttudy.  (June 

20.  1979) 


THI  1 1  Her*  Ol  NMCROWAVl  RADIATION  ON 
Cl  Rf  PR  At  MTAIOtIM 

The  |n*l  roruaantal  Protection  Agency.  Office  of 
Adelntt rat  Ian ,  Ae»eerc*  Triangle  Park ,  NC  771 1 1 
hat  contracted  ulth  the  Duke  Univartlty  Radical 
Canter,  Depertmnt  of  Radiology,  Durban,  NC 
27704  for  the  above  ttudy.  (dune  79,  1979) 


Mil  TINGS  AND  COMM  HI  NCI  S 


Ninth  lUNOPt  Ah  UK.  non*  vl  COM' INI  NCI 


.'tafe-  Septenbe'  I  Ml.  1979 

Fl-aat  Brighton.  Inglend  The  Brighton  (nln 
^TN«r  Inti  o f  (lectrlcel  engineer*. 

•  »tt  of  fleet  ran  1 1  ml  Indio  Imlimrt 
"*|w efe  fpr  /I'.'iNitldt  Arofettor  l«t«i 
Cltr.icuelt,  ly'liptMl  HllMNin  Cwll'INI  CNI'tMI. 
Nil  ll|<irl«l  t  electronic  engineering.  Queen 
■«'*  (oil.,  Nile  Ind  14.,  london,  (.1.  SMS ,  (i|Im>I 
Vntent  Topic*  niII  Include  lUiiNtn  technology 
end  Inttr^entei  ion 


eiucriCAt.  AmtCAioNS  o»  nncnotaavi  iningt 
itwoum 


.late  Sept-no*.  >1.  1979 

Kaoa  henry*  t  ten.  AS  A-Stete  Union.  Ulili  Slete 

Hole. 

.Vnwt  ten  tec  Stele  Unle. 

Ne.-wete  far  Information  Or .  D  ».  C.  lui; . 

Che  I  men,  Aente*  Sfele  Unle  .  henhetten,  AS  44  906 
.\ntfenf  Topic*  will  cover  tire  prectlcel  eteectt 
at  elcroten  energy  r#t*t#d  to  the  eel  fere  of  IN 
penerel  etiOlIc 


Salatr taj  fit  l  i.  /m^Ap  af  hafara  to  ba  Pmeentod 


►I'Klfm  Of  niciOWAVf  AA0IATI0®.  (.  tumult e 

A  »f  nfe  0#  Tnf  •lOtWICAt  ha/aads  Of  HICAOWAVC 
MO  I  AT  I OO  4.  A  CeoAerl 

ITMCTS  0»  HICN<toA*TS  ON  NIceoOASAMISNS  I*  fOOOS 
A  41  vlf  w  0  T.  C.  Tun« 

INHofNCI  0 A  NICAONAVT  AAO I  AT  I  ON  ON  ASTCHAO- 
Ttoeic  MCTfAIA.  B.  f.  Cunning*  an 

MSltM  AAO  UTlf  ITATlON  00  OONftTlC  NIC  ION  ACT 
Olft®.  A.  J.  Molt 

«A*AT  OOlt  T*  ruTum  note  TO*  HICAOWAff  f ®f ACT 
I®  All  AT  I  ON  TO  CONStAVAS  AMO  TNI  INOVSTATT  A. 

A.  SeMffnenn 

ITTttTS  0»  NICARiAW  COOAINC  ON  QUALITY  0A  fOOOS 
0.  1.  Nerrlten 

CAAfCTS  0A  NICAMAyf  COOAINC  0®  Cl  Af  Ac  AAOOUCTS. 
t.  C.  T ten 

TfCMICAl  AOVAMONINTS  ON  TNf  uSt  0A  NIC AOWAVf S 
AS  AM  ANAifTlCAt  TOOL  N.  Colllnt 

AAAc  I  CAT  1 0®S  AMO  lAffCTS  0A  HICAOUAMS  ON  Til- 
Tilts.  •.  N.  Aeeoen 


aaaiication  or  hicaowaw  intact  in  niat  aaocis- 

SINC  AfSfAACH  0.  N.  Kropf 


INGINIINING  at  Ml  Die INI  ANO  BKHOGV 
BndANNUAl  CONIC NINCI 


:«te  October  A- 10.  1079 
Flair*  Denver.  CO:  Oenver  Ml  lion  Hotel 
J^«ONe.'r  Al  lienee  for  engineering  In  Hedlclnr 
end  Biology  (AIM®) 

AeifueAfe  for  Information:  Hr*  A  I.  Horner. 

Aeelnl tf ret  I ve  Olreclor,  Alllence  for  engineering 
In  Nedldne  end  Biology,  4409  fett-Uett  Highwey, 
Suite  404,  Aetlretde.  NO  70014 
mien?  Toelct  will  Include  bioelectric  *ion*1*-- 
I  At.  IIC.  (HC.  bloneter  lei  t ;  blot  el  me  try.  non  - 
Invetiee  diegnottlc  technology,  blonedlcel  {rent* 
ducert.  ne  t  hene  licet  node  1 1  end  tiuuletion;  nlcro- 
procettort  In  blonedlcel  eppl Icel loot ;  end 
ttenderdt  end  regulellnnt 


tPIAIIIi  INTINNATlONAl  t  vMPOtudM  ON  f  1 1  C  T NOMAGNi  TIC 
COAAPATlblllTV 


Aim.*  October  9-11,  1979 

Flood:  Sen  Olego.  C*  Toun  t  Country  Hotel 

■  l''na  r.  Intt  of  Clectrlcel  t  electronic*  engineer* 

(ICtf) 

»#vue*fe  for  Information:  f.  J.  Nlcholt,  LectroMeg- 
netlc*.  Inc.,  4096  W.  Jef*er*on  Blvd.,  Lot  Angele*. 

CA  90016 

.'onfenf  Will  Include  tettlon*  on  blooedicel  eree*, 
hecard*.  end  ttenderdt 


NtiTtHNOCCUPATtONAl  HCAITH  CONMHtNCt 


•4»fe:  October  TT-T J.  1979 

Flora  Sen  Treocltco.  CA.-  rpirnont  Hotel 

•■^v-np.-r.-  Wettem  Occuoet  lonel  Npdlcel  Attoc. 

IWONA).  Anerlcen  Induct  riel  Hygiene  Attoc.  (AIHA), 
Heeltf*  Ahytlct  Society  (HAS).  Anerlcen  Society  of 
Sefety  engineer*  (ASSe).  Wettern  Attoc.  Qccupet lonel 
Health  Nurtet  (WAOhn) 

Aeftaeefe  'or  Information  B  H  Brevlnder,  W0HA, 

Bo.  J01.  Alarm.  CA  «4S07 

Oamtant:  Topic*  trill  Include  fundenentel*  and  neu 
direction*  In  Induttrlel  hygiene,  fundenentel*  of 
redletlon  tefety.  negnetlc  field*  In  new  end  old 
techno I ogle*  end  their  pntentlel  bionedicel  effect* 


Mtf  HNUA  AMO  COMM  MINCH 


f  Mm  fi  ot  (  la*  trxxnagnmtu 

Hrtnri  on  Will  SmHxNim  1 9f9 


NTt  HNATIONAL  NAOIATION  PHOTLCTION  AMOCIATIOM  IICOMO 
Ail  AN  MIGIOMAl  COMMNINCI  ON  MAOIATIOM  PNOTtCTlON 


&tf*.  Movenber  5-9.  >979 

Man  I  Ia,  Philippine*  Philippine  Plaza  Motel 
>>  n*  Philippine  *»*oc  *of  Aadlatlon 
Protection;  Japan  Health  Phytic*  Society 
Vegueafa  for  Information’  Or.  Celia  T.  Anatallo. 
Congrett  Pratldent,  Director,  Aadlatlon  Health 
Office.  Hi nt * t r y  of  Health.  San  ta/aro  Compound, 
dlial  Avenue .  St*  CruZ.  Manila.  Philippine* 

Topic*  Mill  Include  enyl  rurueental  radia¬ 
tion  hazard*  and  protection;  Medical  radiation 
hazard*  and  protection,  nuclear  poiMr  and  Irradia¬ 
tion  facllltle*;  do»l*etry;  Public  educat Ion  and 
acceptance .  re*e*rch  and  in*  developnent*  In 
radiation  protection,  regulation*,  code*  and 
ttandard*.  nonionizing  radiation;  *pecl*l  topic* 
on  radiation  protection,  and  health  phytic*  training 
and  aanpoue'  d*velop«ent 


A  AO  ro  LOGICAL  IOCH  tv  OP  NOMTm  AMIMICA  ANNUAL  MUTING 


A ltd'  November  2$-J0.  1979 

Flooa:  Atlanta.  GA 

Sponsor  Aadlologleal  Society  of  North  America 
(ASHA) 

“ague#**  for  Snfr—ntion  "»  *  Suenton.  ASHA. 

Suite  ll$0.  0*t  SrooA  Aegency  To»»r*.  IAI9  W  ?2nd 
St . .  5a*  IrooA .  II  40971 

Cotton t  Topic*  Hill  include  4la«nottlc  radiology, 
therapeutic  radiology,  nuclear  >e>dlclne,  ultratound. 
pediatric  radiology,  neuroradiology .  phytic*,  card'O- 
vatcular  radiology,  and  radloblology 


NATIONAL  TELECOMMUNICATIONS  CONffNfNCI 


Dtts  :  Novenher  27-29.  1979 

Plaot  :  Wathington,  DC  ShorehaM-Aaericana  Motel 
Sponsor:  IEEE  - -CoePMdilcat  Ion*  Society  and  Wathlng- 
ton  Section 

%gw*aia  for  tnfomatitm :  J.  N.  Birch,  Dept,  of  De¬ 
fence,  ))ll  Marlborough  Way,  College  Park.  MO  70740 
Con  ton  t  :  Topic*  elll  Include  elect  ramagnet  Ic  tm- 
patibllity.  frequency  *tendard*  end  utilization, 
governNant  regulation.  Microwave  theory  and  tech- 
nlguet,  and  radio  comnunlcat  Ion 


►  OuMTh  INTEMNAtlONAl  COMM  HE  NCI  IN  INI  MAHIO 
ANDNIAH  MIUlMI  TfM  WAVES 


Uato :  DeLcMOe  r  10-19,  1979 
Floor'  Hleni  Beach,  ft-  Amrricana  Hotel 
Sf.-nsor  lilt  Society  on  Microwave  Theory  and 
Technique*.  ICfC  Quanlua  electronic*  and 
Application*  Society,  International  Union  of 
Aadlo  Science  (UBSti 

Aegueata  for  Information:  *  J.  Button,  MIT 
Natl.  Magnet  lat>  .  Cambridge,  MA  021)9 

Ccvitanf  Topic*  ulll  cover  wort  concerned 
with  near -ml  1 1 Inrter  nave  and  Infrared  theory, 
technique*,  device*,  tyttemt,  *pec t rotcopy ,  and 
appl Icat Ion* 

.•mlaotrj  Bibliography  of  Paper*  to  be  Frttrntrd- 

TmC  LOW  FBEQuENCT  nOBMAl  MOOCS  Of  NUCLEIC 
ACIDS  AMO  AElATtO  COMPOUNDS  C  A  tea  re  III, 
C  Prohovtky 

nonthebmal  be  sonant  biological  besponse  to 
Ml  CAOwAvE  I  ABAD  I  AT  I  ON  f  Bel  Inarm 

LATTICE  MODES  Of  HTOAOGEN -BONDED  CAVSTALS. 

A  Nova* 

BESONANCE  BAMAN  StPCTAOSCOPT  Of  BIOLOGICAL 
MOLECULES.  A,  Mayer,  W  Dreybrodt 


inti  hnaTioNAl  MAO'ATion  PNOTtCTlON  AMOCIATIOM 
f  If  TM  INTI  HNATIONAL  LONG  HI  It 


Data:  March  9-1*.  19*0 

Floor  J*ru*alen,  I  tree I  Jerutalen  Convention  Center 
Sponsor  ttreet  Health  phytic*  Society  Interna- 
tlonel  A ad , at  ion  Protection  Attoc  (IAPA) 

Begwea?a  for  information  Itrael  Health  Phytic* 
Soclaty.  c/o  Soreg  Nuclear  Aeteerch  Center.  Tavne 
70400,  Itrael 

Contmt:  Settlon*  nil  I  cover  ell  atpeett  of  pro¬ 

tect  ion  agalntt  Ionizing  and  nonionizing  radiation 


BTM  INTI  HNATIONAL  CONf  IMINCt  ON  INTMAMO  ANO 
MILLIAAf  TIM  WAVIi 


Data  December  8-12,  19*0 
Floor  Wurzburg.  Wett  Germany 

Sponsor:  Intt.  of  Electrical  t  Electronic*  Engineer* 

( IEEE ) --Mitroweve  Theory  t  Technique*  Society 
Begueafa  for  In forma tion:  «.  J.  Button,  MIT  Natl. 
Magnet  Leb.,  Cambridge,  MA  021)9 
'ruitent.  Witt  include  tettion  on  biologic  effect* 
of  elect romegnet ic  radiation 


CURRENT  RESEARCH 


0 *70  MAW  (NVIAONMCNT  MECHANISM  Of  HICAOWAVE- 

INDUCIO  HOOD*  BAA  IN  BAAAIEA  AlTEAATIONS 

Lin,  J.  C.;  Noonan,  S.  M  (Meyne  State  Only.,  Sen. 
Engineering.  Dept.  Electrical  Engineering,  59SO 
Cat*  Ava.,  Detroit,  Ml  *8202). 

HI  crowe  ve  field!,  tuch  at  tnote  emitted  by  radar 
equipment,  Hava  been  iw  to  altar  the  blood-brain 
barrier  tyttem  In  rate.  At  tbit  lime,  the  Meeh¬ 
an  I  wet  of  tbit  alteration  are  not  known  The  ob¬ 
jective  of  tbit  retearcb  It  to  determine  the  pot  1 1  - 
bla  Interaction  mechenitmt  with  the  ute  of  biocham- 
I  ca  I  and  blophytical  ana  I  y  tat.  The  flrtt  pbata  of 
tbit  ttudy  mIII  be  directed  toward  the  blopbytical 
atpeett  of  ab tor bed  energy  Intlde  the  rat  brain, 
(•tphatlt  mIII  be  placed  on  any  direct  correlation 
bet Mean  abtorbed  energy  and  obterved  alteration  In 
permeability.  The  tecond  pbata  mIII  deal  altb  the 
implication*  of  pul  ted  olcroMave- Induced  therno- 
elattlc  dltplecaamnt  of,  and  ttrett  In,  the  brain 
tlttue.  In  addition,  any  pbytlcal  «anl fattat lont 
of  change  at  might  be  teen  by  electron  alcrotcopy 
of  the  tpec I f I c  reglont  of  the  brain  that  thou 
permeability  chenget  ul 1 1  be  Invettlgated  (fund¬ 
ing  period  */78-conl.) 

Supporting  Agency:U.S.  Dept.  Defence  Navy,  Office 

Naval  Aat. 


0*71  MICAOtMVE  IffICTS  ON  (It  (TABU  MIMBAANi 

STSTtMS.  Cleary,  S.  f .  ;  llu,  l.  (Virgin¬ 
ia  Cummnmee)  lb  Unlv.,  Scb,  Batlc  Sc  lancet  l  (radv- 
ate  Studlet,  Dept,  Blopbytlct,  901  U.  franklin  St,, 
Bichaond,  VA  2)28k). 

The  excitable  internodel  cell  of  the  algae  Xtm 
r.riK.'ir  mIII  be  eapoted  to  S-band  tlcrnrave  radi¬ 
ation  In  a  temperature-control  led  expotu'e  chamber 
to  invettlgete  effeett  upon  the  retting  potential, 
altitude,  duration,  and  propagation  velocity  of 
the  action  potential  and  the  excitation  threthold. 
The  Independent  verleblet  Invettlgated  mI  1 1  Include 
microwave  frequency,  pul te-modulet Ion  parameter!, 
field  Intentlty,  eapoture  duration,  and  ter^arature. 
The  electrical  propertlet  mIII  be  meetured  by  the 
Intertlon  of  mlcroe lec t rodet  Into  the  cell  external 
to  the  wc-.eguide  eapoture  cheaper  thut  eliminating 
artifact!  due  to  field  pick-up  or  interference. 

The  primary  abjective  of  the  retearcb  It  to  compare 
the  effect!  of  contlnuout  move  ver tut  pulte-modu- 
lated  field!  on  the  electrical  activity  of  an  ex- 
cltabla  cell  mtdel  of  a  neuron.  The  role  of  field- 
induced  and  nonfletd-induced  temperature  I nc reetet 
mill  alto  be  determined.  (fiatdlng  period  2/78- 
1/80) 

Supporting  Agency:H(W.  NS,  HIM,  Natl.  Intt.  En¬ 
vironmental  Health  Science! 


0k?2  MOATALITY,  AEPA00UCTIVE  AMO  INDUS TAIAl 

MYtltNE  STU0T  or  U0AAEAS  ElPOSEO  TO  HICA0- 
MAVtS/AADIOfAEQuENCY  ENEA6T.  Egan,  B.  ;  Cox,  C. 

(U.S.  Dept.  MEW,  NfS,  Center  for  Dlteate  Control, 


NI0SH,  Olv.  Surveillance  Harard  (valuation!  k  field 
Studlet,  *676  Colimbia  Parkway,  Cincinnati,  ON 
*S266) . 

Aadlo  freguency/mlcrowave  (Af/MU)  radiation  bat 
been  Implicated  In  a  variaty  of  biologic  phenomma 
Including  altered  trentreyebrene  potential!,  in- 
created  maabrena  permeability,  hyperthermia,  hor¬ 
monal  labalanca,  cbromoyomal  anomaliet,  and  muta- 
genatlt.  Although  their  exact  rolet  are  unknemm, 
tlmllar  phenomena  have  been  implicated  in  car- 
Cinoganetit.  In  addition,  teveral  unconfirmed 
al  legal  lont  have  been  made  ettociatlng  expoturr  to 
microwave  radiation  with  pencraatlc  cancer  In  radar 
repair  uorkert,  brain  cancar  in  electronic  worker!, 
and  leiAemla  In  the  Hotccw  Erbetty  employee!.  Un¬ 
fortunately,  the  else  of  the  population  potentially 
at  rltk  In  mot t  of  theta  cate  report!  wet  too  tmall 
for  tclentlflc  evaluation.  Nora  recent  retearcb 
hat  Indicated  that  axpoture  to  Af /MW  radiation  can 
affect  Incidence  of  Infertility  and  tcratogenetlt 
among  expoted  ttudy  group! .  further  retearcb  it 
required  to  critically  ettatt  both  the  potential  car¬ 
cinogenic  harardt  and  reproductive  hazard!  of  Af/iNc 
radiation.  NI0SM  hat  rdentlflad  a  cohort  of  radar 
repair  Morkert  that  may  be  tultable  for  incluticm  in 
an  epidemiologic  mortality  ttudy.  Tbit  population 
would  contltt  of  all  pertont  enrolled  In  the  Elec¬ 
tronic  Apprent  Icetbip  Training  frogrem,  adiicb  hat 
been  tpontored  by  the  Naval  Air  Aeworkt  facility  tince 
the  early  1990‘t.  However,  tince  tbit  ttudy  popula¬ 
tion  Mill  only  contltt  of  about  1,000  Individual!  and 
It  x<ay  be  difficult  to  obtain  complete  employment  bit- 
lorl» t  on  ail  Morkert,  additional  walk-through 
turveyt  and  record  attettmentt  mIII  be  conducted 
In  plant!  having  microwave  beat  teallng,  drying, 
or  baking  operation!  before  a  final  cohort  It  te- 
lecled.  If  pottlble,  a  cohort  will  be  te lec  ted 
that  Include!  a  large  nuber  of  female  employee! 
to  that  a  retrotpective  cohort  xortality  ttudy 
and  a  reproductive  ttudy  can  be  conducted  an  the 
tame  population.  If  a  cohort  with  a  large  enough 
n>«ber  of  female  morkert  cannot  be  Identified, 
then  the  wlvet  of  male  Morkert  will  be  Interviewed 
for  a  reproductive  blttory.  (funding  period  10/77- 
9/81) 

Supporting  AgencyiHEM,  NS,  Center  Dlteate  Control, 
NI0SM 


0*7)  ACCELEAAT  ION  Of  TRACTUAE  HEAL  INC  BY  ELEC¬ 
TRIC* L  flELOS.  Brlgton,  C.  T.;  frleden- 
berg,  2.  B. ;  Black,  J.;  Pollack,  S.;  Heppenttal  I . 

A.  B,  (Unlv.  Penntylvanla,  Sch.  Medicine,  Dept, 
of  Orthopedic  Surgery,  )6th  t  Hamilton  Malk,  Phila¬ 
delphia.  PA  1910*). 

Invett I  gat  Ion  of  the  effect!  of  applied  electrical 
field!  on  the  acceleration  of  fracture  healing  In 
laboratory  anlmelt  will  be  continued.  The  prapoted 
retearcb  It  detigned  to  determine:  (I)  the  op- 
t !«»  parameter!  of  applied  (exogenout)  electricity 
for  accelerating  fracture  healing;  (1)  the  role 
of  ttrett  generated  (endogenout)  electricity  In 
fracture  healing;  and  ())  the  wee hen I  to  of  elec* 
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tricolly  Induced  osteogenesis  »t  IN*  call  laval. 
Netnodc  to  b«  used  Include  the  comparison  of  in* 
otleoqenlc  ittpoeu  of  In  vitro  fatal  rat  tibia 
and  In  vivo  heeling  rabbit  fibula  to  coni t ant  di¬ 
rect  current,  verlcut  pulled  bidirectional  elec¬ 
tric  fleldi,  and  varloul  e lec t rone 90a  t Ic  field!. 
Osteogenesis  and  bone  healing)  will  be  evaluated 
by  I  ncorporet  Ion  of  trlflated  tbyeildlne.  'He.  and 
’Ho.,  ai  well  at  nexlmtpa  retlttance  to  bending  at 
determined  by  an  Inttron  Tatting  Machine.  Strait 
generated  potential!  ulll  be  neat ured  In  fracture 
callutet.  Origin  of  ttrett  generated  potentlalt 
••ill  be  evaluated  by  altering  tendon  collagen  bio¬ 
chemically.  The  nechen I tn  of  action  of  electrical¬ 
ly  Induced  oiteogenetlt  ulll  be  tough t  by  deter¬ 
mining  (1)  pO ■  and  pn  change!  In  the  vicinity  of 
a  cathode,  (2)  change!  In  turface  of  call  — eorane. 
())  mitochondria  releate  of  calcltm,  (b)  cellular 
prol I Teratlon  and  migration,  and  ($)  collagen  and 
proteoglycan  btotynthetlt  and  procettlng.  (funding 
period  B/7B-7/79) 

Supporting  Agency  HEW,  ft«S ,  NIK,  NIAMOO 


0*7 b  COMPAAISON  Of  THEORETICAL  AND  EXPERIMENTAL 

ABSORPTION  Or  AAOIOfAEQUENCY  fOWI*  John- 
ton,  c.  C..  Ournev,  C  (Utah  Higher  Education  Syttam. 
Unlv.  Utah.  Sch.  Engineering,  Dept.  Electrical  Engi¬ 
neering,  I bOO  E  2nd  St.,  Salt  lake  City,  UT  Skll2>. 

methodology  for  guentltatlng  electromagnetic  radi¬ 
ation  (EMA)  energy  dlttributlon  and  meaturement 
will  be  developed.  Method!  and  data  are  critically 
needed  to  eetrepolete  (via  appropriate  tcellng 
factory)  animal  data  to  men  to  ettabllth  mare  rea¬ 
listic  pe  r  tonne  I  tafety  exposure  guideline!  for 
Air  force  operation!.  The  tpeciflc  objective!  of 
thlt  ttudy  are  (I)  to  define  adequate  modelt.  (2) 
to  extend  theoretic  radio  frequency  (til  power  ab* 
yorpt Ion  data  to  attett  contequencet  of  human  ex- 
poture  to  10  hMy  to  I  S  CNi  Rf  radiation  fleldt, 
and  (})  to  develop  wet  hod  • .  accosting  for  tire 
and  orientation  effect!,  to  extrepo'cte  animal 
eapoturet  to  equivalent  human  exposures  Twenty 
phantomt  will  be  conttructed  to  ilmulate  J.S  kg 
aonkeyt.  kb tor bed  power  will  be  calculated 
util  lying  thlt  monkey  model  for  eapoturet  In  free 
tpece.  near  field,  end  on  a  ground  plane.  Exper¬ 
iment!  will  be  conducted  to  neeture  power  abtorbed 
In  the  phantom  and  In  actual  monkeyt  for  ila  expo- 
lure  oriental  loot.  The  belt  model  for  men.  monkey, 
rat  and  moute  will  be  developed  and  calculation! 
will  be  per  formed  to  determine  power  dentlty  to 
■dilch  then  anlmelt  thould  be  eapoted  to  produce  the 
tame  average  ebtorbed  power  et  men  when  eapoted  to 
10  aAf/cm^  et  the  teme  frequency.  The  eapoture 
frequency  for  anlmelt  subjected  to  the  team  power 
dentlty  et  men  to  acccatpllth  equivalent  average 
power  ebtorptlon  will  alto  be  calculated  Theta 
dele  will  be  uted  to  compile  e  handbook  (Researcher's 
Guide!  for  ute  In  telectlng  appropriate  eapoture 
parameter!  (frequency  end  power  dentlty)  for  animal 
ttudlat  to  simulate  bloaffactt  In  man.  Power 
ebtorptlon  calculation!  for  man  and  an  I me  1 1  will 


be  extended  to  l.$  CHr  using  wave  solution,  num¬ 
eric  techniques,  or  other  applicable  methods 
(funding  period  1/76-6/80) 

Supporting  Agency.U.S.  Oept.  Defense:  Air  force, 
Sch.  Aerospace  Medicine,  Brooks  Af B 


0b7S  HICAOUAVE  EXPOSURE  ErfECTS  ON  BE NAV I0AAI 

actions  Of  pharmacological  agents.  Thomas. 

J.  R.  (U.S.  Oept.  Defense:  kevy.  Navel  Medical 
Ret.  Inst.,  Behavioral  Sciences  Dept.,  Bethesde, 

NO  2001b) 

This  research  will  determine  If  exposure  to  micro¬ 
wave  radiation  modifies  the  effects  of  pharmacologic 
(.impounds  on  behavior.  It  Is  Important  to  determine 
If  microwave  radiation  Interacts  with  other  agents, 
which  may  produce  potential  hererdt  by  changing  the 
efficacy  end  safety  of  drugs,  mrdlcetlon,  end  com¬ 
pounds  ccamaonly  used  by  military  personnel.  Initial 
studies  will  evaluate  how  microwave  radiation  can 
affact  the  manner  In  tdilch  organisms  react  to  phar¬ 
macologic  agents.  The  research  techniques  Involve 
the  development  of  complex  patterns  of  behavior  In 
animals.  The  developed  behavioral  baselines  will 
be  used  to  assets  the  effects  of  both  acute  end 
chronic  drug  regiment  under  both  normal  and  radi¬ 
ation  conditions.  Assessment  of  irradiation  effects 
with  low-level  mlcrowev*  energy  (near  end  below 
TO  rtW/cw')  will  be  amphet  red.  Dose- response  func¬ 
tions  will  be  determined  for  e  range  of  radiation 
Intensities  for  a  variety  of  parameters  (frequency, 
pulse  repetition  rate,  pulse  versus  continuous  wave, 
acute  versus  chronic  exposure).  Using  this  method¬ 
ology.  modifications  In  behavior  due  to  Interactions 
between  drugs  end  microwave  exposures  will  be 
empirically  determined.  Based  on  such  determina¬ 
tions,  re-eve luet Ion  of  exposure  limits  for  Navy 
personnel  end  specific  recoamendet  Ions  for  drug  end 
medication  usage  In  a  microwave  environment  can  be 
made.  (funding  period  IO/76-IO/Sl) 

Supporting  Agency: U.S.  Dept.  Defense  bevy,  Nevel 
Medical  Res.  t  Development  Command.  Natl.  Naval 
Medical  Center 


Ob/b  A  NEW  TECHNIQUE  TOR  ELIMINATION  Of  CELLS 

CAUSING  DEATH  IN  BONE  MARROW  TRANSPLANT 
PATIENTS.  Kessler,  S..  Scher.  I.  (U.S.  Dept.  De¬ 
fense:  New,  Navel  Medical  Ret.  Inst.,  Ixmuno- 
pethology  Dlv.,  Bethesde.  «D  2001b). 

R  technique  for  Isolating  large  nb«>eri  of  cells 
belonging  to  B-  or  T-lymphocyte  tubpnpulet Ions 
will  be  developed.  Analysis  of  the  functional  end 
morphologic  characteristics  of  such  subpopulet Ions 
has  been  hindered  by  the  difficulty  In  their  Iso¬ 
lation.  However,  such  analysis  Is  critical  to  the 
understanding  of  the  fundamental  mechanisms  under¬ 
lying  the  rejection  of  allogeneic  transplanted 
tissues,  <4>lch  It  the  Major  obstacle  to  successful 
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bone  MrroM  t  romp lent at  Ion  in  lethal  I y- I rrad iated 
Military  per  tonne  I .  The  deve  I  opment  of  theta  I  to¬ 
la!  Ion  procedure!  all  I  allow  for  the  depletion  of 
tubpopulailont  of  cellt  Involved  In  graft  rejec- 
lion,  without  Inf luenclng  other  cellular  popula* 
tlont  necettary  for  tuccettful  engra*  tmsnt .  Uni¬ 
form-tired  late*  lacrylle)  mlcrotpheret  containing 
colloidal  Iron  m 1 1 1  be  tynthetlrad.  The  chemical 
competition  of  thete  mlcrotpheret  It  tuch  that 
they  can  be  eatlly  completed  with  mnleculet  tuch 
at  tpeclfic  itamawglobul  Int  and/or  ft  roretcent 
dyet.  Initial  ttudlet  el  1 1  be  detldned  to  tett 
the  overall  featlblllty  of  thlt  approach  by  tape- 
ration  of  5-  tram  T- lymphocyte!  utlng  antl-lg  at 
the  functional  probe  of  the  mlcrotpheret.  A  power¬ 
ful  Magnetic  field  *1 1 1  then  be  uted  to  teparate 
lymphocyte!  with  mlcrotpheret  attached  (l-cellt) 
f root  unattoclated  lymphocyte!  (T-cellt).  Later 
ttudlet  will  utilise  reagent!  prepared  to  Itolate 
lymphocyte  tubpopulat  loot  known  to  Influance  graft 
rejection,  (ftatdinq  period  10/77-9/79) 

Supporting  Agency:!).}.  Dept.  Defente:  Navy,  Naval 
Medical  Net .  Intt. 


0*77  NAOIOfAtQOfNCr  MAO  1  AT  1  ON  HJ  CKAtt  I  SMS . 

Smith,  G.  (Georgia  Intt.  Tachnology,  Sch. 
engineering.  Dept  (lectrlcal  Engineering,  2 2 S  North 
Ave  .  N  V  .  .  Atlanta.  GA  J0JJ2). 

The  eechanitatt  of  radio  frequency  radiation  Inter¬ 
action  with  living  tittue  will  be  ttudied.  A  teriet 
of  Mathematical  Modelt  will  be  developed  detcrlblng 
the  phytlcal  interaction  of  electromagnet lc  fleldt 
with  tittue  tlructuret  The  work  will  Involve  four 
levelt  of  camp  lea l ty  In  living  tlttuet:  (A)  molec¬ 
ular  phytlct.  (I)  detallt  of  bioMolecular  chemical 
react  lent,  (C)  biretembrane  phenomena .  and  (0) 
total  tittue  netabolitm  The  modelt  will  define 
the  frequency  dependence  of  the  bloeffectt  under 
ttudy,  and  foe  a  given  frequency,  the  nodalt  will 
tuggett  Aether  there  it  an  amplitude  threthold 
and/or  winden*  for  the  effect.  for  each  of  the 
above  Interact iont.  pretent ly  available  m>delt 
will  be  critically  eaamined  In  the  light  of  cur¬ 
rant  theory  and  eaperimcntal  data.  The  critical 
examination  of  each  model  will  Include  a  thorough 
treatment  of  the  underlying  phytlcal  theoriet  and 
detailed  evaluation!  of  all  attiampt  iont .  for  each 
interaction,  the  aott  pramiling  model(t)  will  be 
e* t ended  The  eatentlont  can  tynthetire  elementt 
from  teveral  modelt  or  focut  on  one  model.  Avail¬ 
able  modelt  might  be  rejected  In  favor  of  a  new 
*mydel(t).  Variowt  calculation!  will  be  performed 
with  particular  attention  paid  to  the  phytlcal 
unit*.  (funding  period  7/78-12/79) 

Supporting  Agency  i).  S.  Dept.  Oefente:  Air  force. 

Sch.  Aerotpece  Medicine,  IrooAt  Afl 


0*79  AMAITTIC  Alto  CAlOa  INC  T*  I  C  HICAPVAVf  DOS  I  - 
Mtm  IN  THf  f  A*  f  i  t LO.  01  ten.  A.  G.; 
Grittetl,  J.  0.  (ll.S.  Oept .  Oefente  Navy,  Naval 


Aarotpaca  Medical  Met.  lab..  Medical  Science  Oept.. 
Pentacola,  fl  S2S08). 

The  amount  and  dlttrlbution  of  e  lect  rcmgnr  I  ic 
energy  depot i led  In  the  human  body  for  a  given 
far-f laid  irradiation  Intentlty  at  microwave  fre- 
guenciat  of  particular  Interett  to  the  Navy  will 
be  atcertalned,  The  phytlcal  parawtert  (beam 
polarization,  body  potture,  and/or  ground  plane 
orientation)  that  produce  the  wnrtt  cate  energy 
abtorption  in  the  human  body  wi 1 1  be  invert igated 
Three  Independent  method!  wi 1 1  be  uted  In  deter¬ 
mining  mlcrcmave  abtorption.  The  method!  will 
Involve  fat-field  Irradiation  condition!  at  or 
near  the  frequenciet  of  l-band  (1.27  GHz),  S-band 
(2.88  GHz),  and  C -  band  (S-*7  GHz),  flrtt,  vector 
(•fleldt  external  to  an  Irradiated  phantom  will  be 
•matured  to  calculate  the  net  microwave  energy 
abtorbed  by  the  target  utlng  the  difference  between 
incident  and  tcattared  energy  di tt r I  but Iont .  Sec¬ 
ond.  a  Calorimetric  dotimetry  ttudy  will  be  c«t- 
ducted  utlng  nonperturbing  temperature  probet 
implanted  In  man-tire  and  primate  phaMaet.  The 
phantamt  will  contain  timulated  mutcie  and  brain 
tittue  and  timulated  vertiont  of  the  major  bonct 
of  the  body.  Third,  Infrared  tcanninq  technique! 
will  be  uted  to  record  turface  temperature  dit- 
trlbutlont  of  live  an  I  malt  and  phantom  node  It. 
(funding  period  7/79-9/82) 

Supporting  Agency  U.S.  Dept.  Defente  Navy.  Naval 
Medical  Net.  I  Development  Command,  Natl.  Naval 
Medical  Canter 


0*79  LASfN  (Tt  Mf ASUMtmt NT  AND  (VALUATION  STS* 

T(«  Iruckner,  A.  (>.  .  Auth.  0.  {.  (Univ. 
Uathlngton,  Sch.  engineering,  Oept.  Aeronautic!  * 
Aitronaut let.  20*  Guggenheim  Hall.  Seattle.  WA 

98105). 

Thlt  project  will  develop  a  tyttem  to  quantitate 
eye  abnormal  it  let  for  radio  frequency  radiation 
per tonne  I  hazard  attettment  Specifically,  a  por¬ 
table  devlca(t)  capable  of  both  holographic  recording 
and  thort  pulta  blattering  meaturempntt  In  the  eye 
will  be  developed.  The  device  it  required  to  quan¬ 
titate  and  ttudy  radio  frequency  radiat ion- induced 
eye  opacltlet.  Nrevlout  retearch  retulted  In  the 
development  of  two  pramitlng  technique!  for  non- 
Invative  optical  evaluation  of  radio  frequency- 
induced  cataract!  in  the  eye  In  vivo.  The  flrtt 
utet  thort  pulte  later  rangegating  and  tcatterlng 
mraturamentt  to  determine  the  thlcknett  of  ocular 
layert.  The  teiond  record!  holographically  the 
three-dimmtlnnal  Internal  ttructure  of  the  eye 
Including  mlcrocataractt.  Thete  technique!  will 
be  incorporated  Into  a  tyttem  that  can  be  uted  to 
quantitate  eye  change!  and  provide  permanent  record! 
of  tuch  change!.  (funding  period  9/7*-9/79) 

Support  1  nq  Agency  U.S.  Dept  Defence  Air  force. 

Sch.  Aerotpece  Medicine 


0*80  SLOW  CNANGCS  IN  >1000  MAIN  KANAKA  IN  TH( 

NAT  fOllOtf INC  (IbOSutl  TO  HICAOWAVt  NA0I- 
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ATION.  Grueneu,  S.  P. .  Repopor ! ,  $.  I.  (U.S.  Oept. 
Defense  Navy,  H.i .  j  I  Medical  Ret.  tehavloral 

Sciences  Dept.,  Belheide,  MO  2001*1 . 

Technique!  ere  being  developed  a t  Netionel  Insti¬ 
tute!  of  Mcelth  for  measuring  subtle  change!  In 
blood-breln-barr ier  (BBB)  permeability  in  local 
region!  of  <he  brain  with  e  time  revolution  of  0.5 
hr.  An  ebtolule  sensitivity  of  10"'  cm/ sec,  end 
e  standard  error  of  about  201.  Thl!  technique  he! 
been  u!ed  to  weeiura  BBS  permaebl 1 1 1 lei  of  glycerol, 
mannitol,  lucroie,  end  Inulln,  Independent  of  varl- 
etloni  of  cerebrel  blood  floe.  The  technique  he i 
demonstrated  how  long  end  to  whet  eetent  microwave 
red  I et Ion  Induce!  chengei  In  the  BBB.  Aeti  will 
be  eaposed  to  2,*$0  MMr  pulled  alcraweve  redietlon, 
pulie  repetition  rete  $00  Nr,  end  2  viec  pulie 
duretlon  for  e  period  of  0.$  hr  et  power  deniltlei 
i  I S  rdf/cen  .  At  verloul  times  following  the  I  r  - 
redietlon,  the  BBB  pe'aeeblllty  to  1 *C  lucroie  In 
different  pert!  of  the  breln  will  be  eneyed  by 
the  ebove-deicr  I  bed  technique.  Become  enlael 
vecrlflce  li  required  for  the  weeiureevnt ,  dif¬ 
ferent  eninelt  will  be  uied  for  different  tlaei. 
Anlnell  subjected  to  both  then  end  experimental 
redietlon  will  be  itudled.  The  tlae  cowrie  over 
deyi  of  alcraweve- Induced  chengei  In  the  BBB  perme- 
eblltty  will  be  deteralned,  future  plem  Include 
leerchlng  for  long- leit Ing  BBS  chengei  in  animats 
chronically  eapoied  to  ebout  100  mW/car  et  verloul 
Pulie  repetition  retet  end  Pulie  width!.  Irradi¬ 
ation  value!  that  ceuie  BBB  chengei  wilt  provide 
guide!  Inei  for  the  foraulatlon  of  cafe  hvaaen  •  *- 
poture  level!  for  navel  perionnel.  (funding  period 

10/77-?/ 7*) 

Supporting  Agency:  U.S.  Oept .  Defense  Bevy,  Havel 
Medical  *ei.  t  Oevelopaaent  Ccanend .  Met  1 .  Navel 
Medical  Center 


0*«t  10CAU21D  t It CTR0- MAGNET  It  HEATING.  done!, 

*.  C.  (Only.  Arizona.  Sch  Medicine.  Oept. 
Aedlology,  1  SO  I  N.  Cenpbe  I  I  Aee  ,  Tucion.  A2  8S72I). 

Thii  project  li  pert  of  e  broader  progrea  to  de¬ 
termine  the  efficacy  of  hyperthermia,  either  vied 
alone  or  ai  an  adjuvant  to  radiation  or  chemother¬ 
apy,  a«  a  therapeutic  modality  In  the  treatment 
of  h^en  nellgnenciei  The  propoied  reieerch  In¬ 
volve!  a  mul t Idl ic Ipl Inery  effort.  Including  blo- 
loqicel.  phyilcal,  end  clinical  icientliti.  Spe¬ 
cific  project!  within  thli  program  will  itudy  a 
broed-renge  of  the  biologic  effecti  of  hyper¬ 
thermia,  ipennlnq  molecular  end  biochemical,  cel¬ 
lular  and  organized  tlliue  lyltemi.  Including 
both  t \mor  and  normal  tlnuei.  Other  project! 
will  focui  on  technique!  to  produce  elevated  tem¬ 
perature  diitrlbut loni  In  biologic  lyltemi  and 
•imaMtrt  the  temperature  petterni.  The  eaperlmental 
ltudlei  will  provide  the  required  biologic  and 
phvlicel  Information  required  for  the  Initial  Itud- 
lei  employing  hyperthermia  in  the  treatment  of 
htaaen  neoplasm  The  belle  icience  project!  alio 
will  further  develop  the  rationale  *or,  and  the  under- 
Handing  of,  the  clinical  potential  of  hyperthermia. 


The  clinical  project!  will  initiate  ltudlei  to 
explore  the  clinical  efficacy  of  hyperthermia, 
both  ai  a  local  and  vyitemlc  modality,  combined 
with  radiation  or  chemotherapy  (funding  period 

7/78-8/79) 

Supporting  Agency  MEW,  PMS.  NIH.  NCI 


0182  RAOIOfREQUENtr  RADIATION  BIOtffECTS  MATH 

M00EIS.  Bell,  C.  l.J  Cohoon,  0.  R.  (U.S. 
Oept.  Oefenie,  Air  force  Sch.  Aeroipece  Medicine, 
Brooks  Air  force  Bate,  San  Antonio,  TI  782)$). 

Mathemat  ic/coaq>utcr  reieerch  adjunctive  to  lab¬ 
oratory  exper  imeniai  Ion  will  be  performed  to  de¬ 
termine  the  effecti  of  radio  frequency  radiation 
on  living  tlnue.  The  objective!  of  thii  reieerch 
•re:  (I)  to  define  ho,  radar  energy  li  dlitributed 

In  the  human  body  and  to  calculate  reiultent  tem¬ 
perature  rlici,  (7)  to  quantify  acouttic  wave  gen¬ 
eration  by  putted  radar  and  eitimate  tlnue  com¬ 
panion  retponiet,  and  (I)  to  develop  equation! 
deicribing  radio  frequency  effecti  on  biochemical 
event!  Including  chemical  reaction!,  metabolite 
dlffuilon  In  tlnue,  and  living  cell  membrane  ef¬ 
fect!.  The  remit!  will  enable  prediction  of  the 
effect!  of  radio  frequency  radar  on  human  beingt 
and  will  laprove  the  quality  of  Air  force  radio 
frequency  radiation  lefety  ttandardl.  The  uie 
of  mathemat  I  c /computer  formulation!  will  provide 
eitlmatet  of  effect!  preivntly  unavailable  through 
experimentation  or  direct  meaiuremrnt ,  Improve 
utilization  of  available  data,  and  Indicate  needed 
critical  laboratory  teiti.  To  accompllih  objec¬ 
tive!  I  and  2,  the  relevant  partial  differential 
equation!  will  be  lolved  for  ipeciflc  model  living 
tlnuei.  (funding  period  2/78-8/80) 

Supporting  Agency:U.S.  Dept.  Defenie:  Air  force, 

Sch.  Aeroipece  Medicine,  Brooki  AfS 


0*8)  Nf UROCNDOCRINf  IfftCT  Of  BUISED  MICROWAVE 
RAO  I  AT  ION  Cot*.  W.  C.;  took.  1.  1. 

(U.S.  Dept.  Oefenie-  Navy,  Naval  Aeroipece  Medical 
Rei  lab..  Medical  Science!  Oept.,  feniacola,  ft 
)2$08) . 

Quantitative  meeiurementi  of  neuroendocrine  per- 
turbetloni  Induced  by  microwave  radiation  will  be 
provided,  and  the  phyitologlc  ilgnlficance  of  the 
neuroendocrine  reiponie  will  be  aliened.  Neuro¬ 
endocrine  parameter!  will  be  meatured  on  rheiul 
mjnkeyi  for  both  ilngle  and  chronically  repeated 
exposures.  for  ilngle  exposures  the  anlmelt  will 
be  exposed  for  8  hr  during  e  2*-hr  period.  Hourly 
blood  lamplei  will  be  drawn  by  indwelling  jugular 
catheteri.  Several  power  level!  of  exposure  will 
be  Uied  to  eitimate  a  poiilble  threihold  level 
of  exposure  required  to  cduie  neuroendocrine  change! 
at  a  particular  frequency.  When  a  reiponie  hai 
been  character  I  red,  the  retponilve  neuroendocrine 
parameter!  will  be  Studied  during  chronically 
repeated  microwave  eepoiurei  to  determine  the  phy¬ 
siologic  significance  of  the  reiponie  at  a  par- 
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tlculer  tel  of  field  condition*.  These  experiments 
■III  be  repeeted  using  different  frequencies, 
(funding  period  7/75-9/82) 

Supporting  Agency: U.S  Dept.  Defense:  bevy.  Navel 
Medical  Net.  t  Development  Commend.  Nell.  Navel 
Medical  Center 


048*  VESTiaukO-COCMkEAA  EFFECTS  Of  UMF-HICAO- 

•Avl  NAD  I  AT  I  ON .  kebovilz,  A.  M. ;  Seaman, 

A.  L.  (Univ.  Texas,  Health  Science  Center  at  Dallas, 
Dept.  Physiology,  Southwestern  Medical  Sch. ,  5)2) 
Marry  Nines  »lvd.,  Dallas.  Tl  752)0). 

This  research  el  1 1  doctaaent  the  effects  of  ml c ro¬ 
ue  ve  radiation  (NUN)  on  the  nervous  system  by  ex¬ 
amining  single  unit  discharge  In  sensory  systems 
that  are  responsive  to  continuous  aeve  or  pulse- 
modulated  MWA.  Previous  work  confirmed  that  tingle 
units  In  the  vestibular  pel Iwev  and  tingle  units  In 
the  auditory  pathway  show  an  acute  response  to 
continuous  wave  and  pulse  MWA,  respectively.  This 
project  will  derive  a  more  complete  quantitative 
ie»d*r st ending  of  these  Interactions,  Investigate 
the  iX'der  lying  physical  mechanisms,  end  evaluate 
the  general  biologic  significance  of  these  MWA  ef¬ 
fects  in  cats.  Similar  studies  using  laboratory 
primates  will  then  follow.  The  response  of  single 
vestibular  units  and  of  single  auditory  units  to 
appropriate  physiologic  stimuli  will  be  recorded 
via  glass  micropipette  located  in  the  eighth  nerve 
and  In  brain  stem  vestibular  and  cochlear  nuclei. 

Once  functionally  identified,  the  subsequent  re¬ 
sponse  of  the  lasltt  of  Mt*  ($1$  end  2. *50  HMr)  ap¬ 
plied  to  the  head  will  be  noted,  for  vestibular 
<*<ltt.  the  a*N>h*tis  will  be  on  their  response  to 
physiologic  angular  acceleration  of  the  head  as 
cohered  with  their  response  to  exposure  to  near 
field  continuous  wave  MWA  for  auditory  ie<lt  the 
emphasis  will  be  on  their  retponte  to  physiologic 
acoustic  stimuli  (ton*  bursts  and  clicks)  as  compared 
with  their  response  to  pulse-modulated  MWA  The 
capability  of  Pulsed  MWA  to  mask  acoustic  stimuli  will 
also  be  examined.  Calibration  of  the  Mit  dose  will  be 
In  terms  of  regional  absorbed  energy  density.  Ae- 
cordlng  sites  wilt  be  aierked  end  verified  by  his¬ 
tologic  examination.  These  date  will  be  applied 
to  the  analysis  of  the  biologic  harards  of  pulsed 
hi*  and  of  the  blaatedlcel  utility  of  MWA  inter¬ 
action  with  the  central  nervous  system.  (funding 
period  1/78-12/79) 

Supporting  Agency  HtW,  PHS,  NIM,  Natl.  Inst,  Cn- 
vlroxwaentel  Health  Sciences 


0A85  8t  MA V I OAAL  CHAAACTf  AISTICS  Of  HONAITS  AND 

AATS  IAAADIAU0  WITH  MICAOMAVtS.  Delorge. 

J.  0.;  Crlssett.  J.  D.  (U.S.  Dept.  Defense:  Navy. 
Naval  Health  Aes.  Center.  Ilomedlcel  Olv..  Aensecola, 
FI  W5I2). 

The  effects  of  low  power  density  microwave  radiation 


on  an iaia Is  will  be  Investigated  by  measuring  ongoing 
operant  behavior  In  monkeys  and  rats.  Ahesus  mon¬ 
keys,  squirrel  monkeys,  and  rets  trained  on  various 
operant  tasks  will  be  exposed  for  )0  to  bO  min 
periods  repeatedly  to  microwave  radiation  at  low 
power  levels,  pulsed  at  selected  frequencies.  The 
anlamts,  while  working,  will  be  exposed  to  far-field 
radiation  at  1.27,  2.45,  and  ).6I  GHz  to  demonstrate 
differential  effects  of  both  power  density  and  fre¬ 
quency.  Animals  will  be  Irradiated  In  essentially 
non- ref lec t I ve  restraint  devices.  In  addition, 
the  animals,  chosen  for  body  sire  differences,  will 
perform  on  similar  tasks  thereby  permitting  a 
ccxnparlson  of  animal  tire  and  microwave  parameters 
utlllrlng  operant  behavior  as  the  dependent  vari¬ 
able.  (funding  period  7/75*10/82) 

Support Ing  Agency  U. S.  Dept.  Defense:  Navy.  Naval 
Medical  A*s  t  Development  Command,  Natl.  Naval 
Medical  Center 


0*86  ffflCTS  Of  ACUTE  ElECTAOMAGNETIC  AADIA- 

T I  ON  ON  THf  CENTAAl  NEAVOUS  SYSTEM  N0APM- 
OlOCICAl  STUDY  Of  htpothalamic  and  SUCTHALAMIC  At- 
GI0NS.  McAee.  A.  I.;  Dorsey,  C.  N.  (l».S.  Dept. 
Defense  Navy,  Naval  Medical  Aes.  Inst.,  Experi¬ 
mental  Pathology  Dept.,  Dethesda,  M0  20014). 

The  affects  of  microwave  Irradiation  on  the  central 
nervous  system  (CNS)  will  be  investigated.  Morph¬ 
ologic  studies  of  the  CNS  will  be  conducted  to 
evaluate  and  characterize  histologic  alterations. 
Efforts  will  be  mad*  to  establish  thresholds  rel¬ 
ative  to  time  and  power  densities  end  to  determine 
whet  her  morphologic  changes  are  reversible  or  per¬ 
manent.  Morphologic  changes  In  the  CNS  of  Chines* 
hamsters  due  to  exposure  to  acute  continuous  wave 
microwave  Irradiation  will  be  evaluated  by  light 
and  transmission  electron  microscopy.  Two  groups 
of  Chines*  hamsters,  each  divided  into  two  Sub¬ 
groups.  will  be  used  In  this  study.  The  first  group 
will  be  Irradiated  at  a  frequency  of  1.7  CHr  and 
at  power  densities  of  10  and  25  «W/c*J .  The  second 
group  will  be  Irradiated  at  a  frequency  of  2.4$  GMr 
and  at  power  densities  of  |h  and  25  fti/cm3 .  The 
exposure  time  will  range  from  JO,  bO.  and  120  min. 
Animals  from  each  group  will  be  sacrificed  either 
immediately  after  exposure  or  after  a  recovery 
period  of  15  days.  (ftmdlng  period  10/77-9/80) 

Supporting  AgencyU.S.  Dept.  Defense  Navy,  Navel 
Medical  *es.  I  Development  Command,  Natl.  Naval 
Medlcel  Center 


0487  NICA0WAVE- INDUCED  DAMAGE  IN  THE  MAM¬ 
MALIAN  RAAIN.  Catravas,  G.  N. ;  Tekenage, 
J.  (U.S.  Dept.  Defense.  Defense  Nuclear  Agency, 
Armed  forces  Aadioblology  Aes.  Inst.,  Dethesde,  HD 
20014). 

Changes  In  levels  of  neurotransml tiers  end  activi¬ 
ties  of  enzymes  Involved  In  neurotransml tter  metab- 


fl 


CUHHIM1  NtllAMlM 


S—U(*Ux  *  {  fflw  r»  o/  Nontonumy  t  Nxrrroniegnefx 
Hta^lnn  IVItl  S«pMm(w  J»/S 


ollsm  In  the  central  n»r«ou>  system  of  alaiMn- 
Irradiated  tnlMll  wl  1 1  bn  determined.  Utlt rn 
(uropeen  studies  have  indicated  that  mlcroxxeve  Ir¬ 
radiation  at  low,  non  thermal  levels  results  In  a 
number  of  neurologic  and  behavioral  effects  In 
an  I  na  I  >  and  huum  To  substantiate  Russian  data, 
a  systematic  study  will  ba  conducted  to  determine  if 
and  to  anal  extent  neurochemlcel  mechanisms  In 
Mammalian  brain  ara  effected  by  exposure  to  low 
layal  alcrowava  radiation.  Croups  of  rats  will  ba 
exposed  to  continuous  low-laval  alcrowava  radiation 
of  2. *50  "nr  and  approalaataly  10  m/ca'  .  At  var¬ 
ious  postlrradiatlon  t la*  Intervals,  (avals  of 
acatv Icbol Ina.  norapinapbrina,  dopanlna,  and  saro- 
tonln  will  ba  dataralnad  In  dlscrat*  brain  araas 
of  experimental  aniwals  and  shea- 1  rredi  ated  con¬ 
trols.  Radial  Ion- InOucad  changes  In  activity  of 
brain  enzymes,  choline  acatyl transferase ,  acetyl* 
Choi Inastarasa,  tyroslna  hydroaylasa,  tryptophan 
hydroaylasa  and  wonoanln*  oxidase.  which  ara  In¬ 
volved  In  naurntransai t tar  metabolism,  will  also 
ba  dataralnad  In  another  series  of  experiments 
the  affect  of  alcrowava  radiation  on  edeny Icyc lete- 
cycllc  adanosin*  aonophosphat*  and  pros t a? I  and  I n 
systaa  will  be  dataralnad  (funding  period  10/76- 
9/80). 

Supporting  Agency  :U.S.  Dept.  Defense,  Defense 
Nuclear  Agency,  Araad  forces  Aad lob lology  Aas.  Inst 


0*88  MICAOMAVt  JfflCTS.  Tradlcl.  T.  J.  (U.S. 

Dept.  Defense  Air  force,  Sch.  Aerospace 
"edlelnc.  (roods  Air  force  (as*.  San  Antonio.  TI 
782)8). 

A  data! lad  Initial  ophthalaologic  evaluation  and 
follwup  will  ba  provided  for  Air  force  per  soon*  I 
do  have  suffered  a  alcrowava  overeaposure ,  I.*., 
eaposur*  greater  than  twice  the  permissible  expo¬ 
sure  Halt.  Attention  will  be  focused  on  the 
presence  or  absence  of  lenticular  lesions  and  the 
possible  causal  relation  of  alcrowev*  exposure. 
Patients  will  ba  evaluated  In  the  opht  he  I wo logy 
branch,  clinical  sciences  division.  School  of  Aero¬ 
space  Medicine  at  (roods  Air  force  base  following 
standard  pat  lent  evaluation  protocols,  follow-up 
will  ba  established  on  an  Individual  basis  end 
reports  will  ba  wade  to  the  referring  physician 
•nd  radical  facility.  Whan  sufficient  data  have 
been  accumulated.  the  notarial  wilt  be  published 
(funding  period  10/76-12/79) 

Six>porl  I  ng  Agency:!!. S.  Dept.  Defense:  Air  force, 

Sch.  Aerospace  Medicine,  (roods  Af( 


0d89  MICROWATT  RAO  1  AT  I  Oh  AND  TMf  AMORT  CIA.  AT  I  ON 

Adair,  f.  R.  (John  (.  fierce  foundation 
of  Connecticut,  290  Congress  Ave . .  New  Haven,  CT 
06519). 

In  recent  years,  the  U.S.  research  effort  in  deal¬ 
ing  with  the  biologic  effects  of  nonlonltlng  radi¬ 
ation  has  Incraaslngly  been  directed  toward  the 


effects  produced  by  Ion  levels  of  Irradiation. 

These  levels  have  been  character  I  Zed  as  having  no 
obvious  thermal  biologic  consequences .  This  re¬ 
search  emphasis  has  been  generated  partly  by  the 
discrepancy  between  permitted  exposure  levels  In 
this  country  and  the  Soviet  Union  and  partly  by 
reports  from  several  eastern  Curopean  countries 
regarding  central  nervous  system  (CNS)  malfunctions 
resulting  from  prolonged  low-level  microwave  Ir¬ 
radiation.  If  such  CNS  malfunction  could  be  rig¬ 
orously  demonstrated  at  any  level  (from  cellular 
organization  to  complex  behavioral  patterns), 
definitive  grounds  for  reconsldcrat Ion  of  the  U.S. 
PS"lmn  permissible  exposure  levels  would  be  pro¬ 
vided.  The  primary  goal  of  this  project  Is  to  learn 
•dsether  lew  levels  of  microxxeve  radiation  can  In¬ 
fluence  or  Interfere  with  normal  responses,  both 
physiologic  and  behavioral,  that  regulate  body 
temperature.  The  ultimate  goal  Is  to  evaluate 
the  impact  of  such  disturbances  on  the  htxxen  thermo¬ 
regulatory  system  with  reference  to  current  maximum 
permissible  exposure  standards  The  research 
proposed  will  expose  restrained  squirrel  monkeys  to 
specific  durations  and  intensities  of  microwave 
Irradiation  during  ongoing  behavioral  thermoreg¬ 
ulation  and  during  measurement  of  autonomic  responses 
of  heat  production  and  heat  loss  at  a  variety  of 
discrete  ambient  i ampere! ures .  (funding  period 

9/77-9/79) 

Supporting  Agency.'U.S.  Dept.  Defense:  Air  force. 
Office  Scientific  Res. 


0*90  USt  Of  SVHAPTOSONIS  AS  AN  URTRIMlNTAl 

MOOT!.  fOR  TVAlUATlNG  TMf  IfftCT  Of  UCC- 

tromagntt ic  radiation  (cma)  on  neural  mlmraant 

fUNCTION  Nlller.  0.  8.;  Christopher.  J.  R.  (U.S. 
Oept .  Defense:  Navy,  Naval  Medical  Aes.  inst., 
biochemistry  Dlv.,  (ethesda,  MD  2001*). 

Syneptosames  wl  1 1  be  used  as  a  neural  membrane 
modal  to  evaluate  the  potential  hazard  that  elec¬ 
tromagnetic  radiation  ((MR)  poses  to  military  per¬ 
sonnel  during  performance  of  critical,  defense- 
related  tasks.  Syneptosames  will  be  prepared  from 
guinea  pig  brains  and  purified  by  density  gradient 
centrifugation.  Neural  membrane  function  will  be 
reflected  by  changes  In  the  permeability  of  Iso¬ 
lated  Svneptoeomex .  R*rm*eblllty  will  be  monitored 
by  the  uptake  of  radiolabeled  choline,  release  of 
radiolabeled  ce I c 1 1» ,  and  by  the  measurement  of 
Internal  xxexdir ana  viscosity  with  appropriate  fluor¬ 
escent  probes.  The  results  will  serve  as  baseline 
values  for  permeability  In  the  absence  of  TMR . 
Syneptosomes  will  then  be  exposed  to  radiation  of 
various  doses  with  a  frequency  of  2.6  GHz  (radar). 
Rower  levels  will  be  determined  as  specific  ab¬ 
sorption  rates,  and  proper  thermal  controls  will 
ba  eegrloyed  In  each  case.  Threshold  values  for 
CMA-neurel  membrane  Interaction  will  be  determined 
In  this  manner.  Neuropharmeco  logic  drugs  will  than 
be  screened  for  those  that  minimize  the  effect  of 
TMR  on  the  steblllty  of  syneptosomes.  (funding 
period  10/77-9/82) 
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Supporting  Agency : U . S .  Dept.  Defense  Navy,  Navel 
Radical  Nat.  i  Development  Cuwxand .  Natl.  Naval 
Radical  Canter 


0*91  EFFECTS  OF  MICROWAVE  AAO I  AT  I  ON  ON  THE 

BEMAVIOMl  DEVELOPMENT  OF  l  EARN  I NC  PROCES¬ 
SES  ACUTE  AND  CMAONIC  EXPOSURE.  Maitland.  C.i 
Thomas .  J.  R.  (U.S.  Oapt.  Defence:  Navy .  Naval  Radi¬ 
cal  Ret  Inal.,  Behavioral  Science*  Dept..  Bethesda, 
RO  2001*) . 

The  overall  objective  of  thl*  retearefi  I*  to  de¬ 
termine  whether  acute  and  chronic  exposures  to  low 
pcMer  level*  of  microwave  radiation  produce  effect* 
on  the  acquialtlon  of  new  behavior*.  It  I*  impor¬ 
tant  to  determine  whether  the  learning  procet*  I* 
modified  by  microwave  radiation  level*  *lmllar  to 
thote  produced  by  the  e I ec l romagne t I c  emitting 
equipment  operated  by  naval,  turvel I  lance,  and 
communication  *y*tem*.  Acquired  behavior  i*  weaker 
end  more  susceptible  to  environmental  Influence* 
than  maintained  we  1 1 -e*tabl I thed  behavior.  Ettab- 
li*hed  effect*  of  low-level  radiation  on  the  de¬ 
velopment  of  behavior  can  be  u*ed  to  aid  In  spec  I  - 
f I  cat  ion  of  perml*tlble  lavelt  of  exposure  aero** 
a  range  of  frequenciet  for  military  pe  r  tonne  I  under 
functionally  tlml ler  condition*.  The  methodology 
Involve*  teveral  new  behavioral  technique*  that 
have  been  developed  for  ttudylng  repeated  ecqultl- 
1 1  on  of  behavioral  chain*  with  individual  tubject*. 
The*e  technique*,  which  have  proved  to  be  eatrermly 
tentltlve  to  the  effect*  of  a  range  of  environmental 
varlabla*.  will  be  u»ed  to  meatura  low-level  radi¬ 
ation  affect*  on  behavior  ecquitition  in  animal* 
at  modified  by  teveral  Important  radiation  param- 
atar*.  Frequency  (initially  I  to  )  CM*),  modula¬ 
tion  value*,  and  exposure  time  will  be  explored. 
Acute  expoturet  at  well  a*  contlnuou*  exposure* 
under  chronic  condition*  (up  to  90  day*)  will  be 
wha*l  red.  (funding  period  10/77-10/82) 

Supporting  Agency:U.S.  Dept.  Defen*e:  Navy.  Naval 
Radical  Ret.  i  Development  Comend.  Natl.  Naval 
Medical  Center 


established  by  assessing  a  range  of  frequencies 
and  modulation  parameter*.  As  specific  behavioral 
effect*  are  established,  additional  studies  will 
Investigate  concurrent  effect*  and  interaction* 
of  microwave  Irradiation  on  behavioral  change*, 
long-term  chronic  exposures  will  be  conducted  to 
determine  any  possible  ciexulatlve  behavioral  ef¬ 
fect*.  The  Irradiation  values  that  cause  any 
specific  behavioral  changes  may  be  used  for  stud- 
let  to  establish  lower-limit  permissible  values 
for  hirnian  exposure.  (funding  period  7/71*- •  0/80) 

Supporting  Agent, U.S.  Dept.  Defense:  Navy,  Naval 
Medical  Res.  1  Development  Command,  Natl.  Naval 
Medical  Center 


0*9)  NAVY  ENVIRONMENT:  MICROWAVE  DISPERSION 

AND  ABSORPTION  IN  TISSUE:  MOLECULAR  ME¬ 
CHANISMS.  Foster,  R.  R.  (Unlv.  Pennsy I  van  la ,  Sch. 
Engineering  *  Applied  Sciences,  Dept.  Bioengineer¬ 
ing.  *001  Spruce  St..  Philadelphia,  PA  1910*). 

Thl*  research  it  part  of  the  Navy'*  ongoing  program 
to  elucidate  the  basis  for  alteration*  In  biologic 
tlttue  resulting  from  microwaves  and  other  electro¬ 
magnetic  field*.  Thl*  research  specifically  seek* 
to  Increate  the  data  base  relating  to  the  dielectric 
permittivity  of  tlttue  on  a  macroscopic  and  micro¬ 
scopic  level.  The  dielectric  properties  of  various 
tissue*  over  the  frequency  range  of  0.1  to  18  CHc 
will  be  examined.  Measurement*  will  be  made  by 
confining  the  sample  In  a  coaxial  line  or  waveguide 
section  that  It  tarmlnated  In  a  known  impedanca. 
Using  a  slotted  line,  the  standing  wave  pattern  In 
front  of  the  temple  will  be  measured  allowing  cal¬ 
culation  of  the  dielectric  properties  of  the  ma¬ 
terial.  Special  eegihatlt  will  be  placed  on  bound 
and  free  water.  Molecular  mechanism*  that  result 
in  microwave  absorption  will  be  studied  as  func¬ 
tions  of  frequency  and  temperature.  (funding  per¬ 
iod  */78-cont.) 

Supporting  Agency:U.S.  Dept.  Defense:  Navy,  Office 
Naval  Re*. 


0*92  LOW  LEVEL  MICROWAVE  MO  I  AT  I  ON  EFFECTS  ON 
BEHAVIOR  Thomas.  J.  R. ;  Veendla.  S. 

(U.S.  Dept.  Defense:  Navy,  Naval  Medical  Res  Inst., 
Behavioral  Sciences  Dept.,  be the* da ,  NO  2001*). 

The  effects  of  low- level  microwave  radiation  on 
behavior  will  be  determined.  Behavioral  change* 
produced  by  radiation  will  be  used  to  establish 
threshold  poxmr  levels  and  may  be  used  both  In 
determining  low-limit  permissible  levels  for  naval 
per Sonne  I  exposure  and  In  reevaluating  accaptable 
exposure  limits.  Operant  conditioning  techniques 
will  be  u«ed  to  develop  cox^lex  timing,  cosmtlng, 
and  perceptual -motor  behaviors  in  animal  subject*. 
Such  baseline*  will  be  used  to  asses*  Irradiation 
effect*  with  low-level  microwave  energy  (near  10 
mW/ca*’).  Lower-limit  threshold  radiation  value* 
that  cause  detectable  behavioral  changes  will  be 


0*9*  ELECTROMAGNETIC  BLOOO  WARMING  Silva,  J. ; 

Bentley.  B.  R.  (U.S.  Dept.  Defense:  Navy. 
Naval  Ocean  Systems  Center.  System*  (  Technology 
Dept..  San  Diego,  CA  92l$2). 

The  feasibility  of  using  electromagnetic  energy 
to  thaw  froten  blood  products  for  clinical  use  in 
the  Navy  will  be  determined.  The  use  of  energy 
at  different  frequencies  from  approx  latate  I y  )0 
to  3 . 000  MMy  will  be  explored  to  determine  the 
optlmtm  wavelength  for  this  application.  Initial 
te*t*  will  be  performed  using  materials  with  di¬ 
electric  properties  similar  to  those  of  froten 
blood.  Heat  transfer  properties  and  temperature 
elevation  profiles,  as  functions  of  frequency  and 
energy  level,  wilt  be  determined  Subsequently, 
tests  using  genuine  froren  blood  products  will 
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be  performed.  Finally,  a  ten  protocol  for  hend- 
1 1  ng  electrumagnet  leal  ly  thawed  blood  will  be  pre¬ 
pared  and  followed  to  ettebllth  the  value  of  the 
method  of  heating  at  a  meant  of  restoring  fro ten 
blood  to  Iti  clinically  uteful  form.  (funding 
period  10/76-10/79) 

Supporting  Agancy:U.S.  Oept.  Oefente:  Wavy,  Naval 
Medical  Wet.  I  Development  Contend 


0695  BIOLOGICAL  [FFtCTS  Or  LOCALIZED  ELECTWIC 
AMO  MAGNET 1C  MICWOWAVE  FICLOS.  Olten, 

A.  G. ;  Grlttett,  J.  0.  (U.S.  Oept.  Oefente:  Navy, 
Naval  Aeroepace  Medical  Wat.  lab..  Medical  Scl- 
encet  Oept.,  Pentacola,  FL  )2508) . 

The  effeett  of  individual  microwave  flaldt  on  wee  1 1 
biologic  tytteen  will  be  ttudled.  Both  the  C-fletd 
and  H-fleld  ealtt  In  a  traveling  plane  wave,  however, 
when  tuch  a  wave  It  reflected  from  a  flat  conducting 
turface,  a  Handing  wave  pattern  It  formed  creating 
reglont  of  predominant ly  one  field  quantity  or 
the  other.  Since  ttendlng  want  are  found  on  board 
thip  becaute  of  reflectiont  from  bulkhead!,  other 
conducting  ttrucluret,  and  equipment.  It  It  Important 
to  determine  idtether  there  are  tpeclflc  biologic 
effeett  of  eapoture  to  one  field  quantity  or  the 
other.  A  two-dlmentional  Handing  wave  pattern 
will  be  generated  at  5.9S  GHz  by  wave  reflection 
from  a  metal  plate  et  normal  Incidence.  Pupae  of 
the  darkling  beetle,  Ttnmbric  me l i tor ,  will  be 
pieced  In  reglont  of  the  t tending  wave  that  con¬ 
tain  predominant  ly  only  one  field  component.  Mic¬ 
rowave  energy  that  hat  been  depot  I  ted  In  the  pupae 
will  be  meetured  calorimetrlcal ly  utlng  both  min¬ 
iature  temperature  probet  during  irradiation  and 
pott-lrradlatlon  cooling  curvet.  Infrared  tcennlng 
technique!  will  be  utad  to  determine  the  tpatlal 
dlttrlbutlon  of  the  abtorbed  microwave  energy, 
(funding  period  S/7S-9/BI) 

Supporting  Agency:U.S.  Dept.  Defente:  Navy,  Naval 
Medical  Wat.  I  Development  Comeand.  Natl.  Naval 
Medical  Center 


0696  COMPUTE*  STUDIES  OF  DOSE  DISTWIBUTION  IN 

BIOLOGICAL  MODELS  EXPOSED  TO  ELECTWOMAG- 
NETIC  WAD I  AT  1  ON .  Mel jar,  P  M.  (Catholic  Unlv. 
America.  Sch.  Artt  i  Sc  lancet,  Dept.  Phytlct,  620 
Michigan  Ave.,  N.E.,  Wathlngton.  K  20017). 

Theoretic  dote  dlttrlbutlon  calculation!  for  men 
axpoted  to  non  I on  I  ting  electromagnetic  radiation 
will  be  performed  utlllxinq  newly-developed  computer 
program!.  Theory  end  program!  have  been  perfected 
utlng  finite  element  ntmaerlc  approaimet  Ion  tech¬ 
nique!  for  the  calculation  of  Induced  field!  end 
power  depo!ltlon  in  biologic  tittue  of  two-d Imen- 
t Iona  I  geometry  and  irregular  cro!!  tectlont. 

(funding  period  9/77-6/79) 

Supporting  Agency.MEW,  PMS,  F0A,  BWM 


0697  WAOIOFWCQUENCV  WADI  AT  I  ON  INTEWFEWENCE  (WFI) 

OF  MEDICAL  PWOSTMETIC  0EVICES.  Mitchell. 

J.  C.;  Hardy,  K.  A.  (U.S.  Dept.  Defente:  Air  Force, 
Sch.  Aerotpace  Medicine.  Brookt  Air  Force  Bate.  San 
Antonio.  TX  782)5). 

A  biomedical  data  bate  on  the  Interaction  of  Air 
Force  radio  frequency  (WF)  radiation  emitter!  and 
medical  protthrtlc  device!  will  be  ettablithrd, 
and  a  ttale-of-the-art  technology  watch  on  cardiac 
pacemaker  Interference  will  be  maintained.  Manu¬ 
facturer!'  progrett  in  developing  pacemaker!  to 
operate  properly  In  pulted  WF  field!  of  200  root 
mean  tquare  V/m  will  be  attetted,  and  the  data  will 
be  applied  to  operational  tltuationt  In  accordance 
with  Air  Force  reguletion  (AFW)  161-62.  New  ttete- 
of -  technology  pecemekert  will  be  accepted  on  loan 
from  manufacturer!  and  evaluated  under  a  variety 
of  WF  ami tt Ion  tourcet  In  the  USAFSAM  laboratory. 
Source!  will  Include  radio  frequenclet  between  50- 
500  MHz.  Field  tettt  will  alto  be  conducted  utlng 
a  high  frequency  trantmliilon  tyttem.  Additional 
field  tettt  will  be  conducted  In  tupport  of  tpe¬ 
clflc  operational  problem!  at  provided  by  AFW  161-62. 
(funding  period  7/76-6/79) 

Supporting  Agency:U.S.  Dept.  Defente:  Air  Force, 

Sch.  Aerotpace  Medicine,  Brookt  AFB 


O698  WADIOFWEQUENCY  WA0IATI0N  EFFECTS  ON  BIO¬ 

CHEMICAL  SYSTEMS  IN  THE  CENTBAl  NEBVOUS 
SYSTEM.  Merritt.  J.  M.;  Frazer,  J.  W.  (U.S.  Dept. 
Defente:  Air  Force,  Sch.  Aerotpace  Medicine,  Brookt 
Air  Force  Bate,  San  Antonio,  TX  782 J5). 

The  Department  of  Defente  Trltervlce  Electromagnetic 
Wediat Ion  (ENW>  Bloeffectt  Wetearch  Program  detcrlbet 
the  central  nervout  tyttem  (CNS)  at  the  "tlngularly 
mott  Important  area  where  there  It  evidence  that 
EMA  Interact!  with  biological  tyttemi."  The  ob¬ 
jective  of  thlt  effort  It  to  quantitate  the  radio 
frequency  (WF)  EMA  effect!  on  biochemical  eventt 
tubtervlng  nerve  trentmlttlon  In  the  CNS.  The  In¬ 
formation  obtained  will  be  applied  to  ettabllth 
more  appropriate  tafety  ttandardt  for  per tonne  I 
working  In  clote  proximity  to  Air  Force  WF  emitter!. 
The  effeett  of  WF  radiation  on  the  CNS,  tpeclficelly 
on  a  tpeclelized  function  of  the  neuron,  namely 
tynaptlc  t rantml tt Ion,  will  be  ttudled.  Thlt  effort 
will  attempt  to  quantify  changet  produced  by  WF 
energy  In  thete  chemical  twitching  tyttemt.  deter¬ 
mine  thretholdt  for  frequency  and  power  dentity, 
and  Interpret  thete  changet  In  termt  of  the  expected 
effect  on  man  In  Air  Force  operational  environment!. 

(funding  period  9/7»-8/79) 

Supporting  AgencyiU.S.  Dept.  Defente:  Air  Force, 

Sch.  Aerotpece  Medicine,  Brookt  AFB 


0699  FLUID  SHEAW  OF  MAGNETIC  ALIGNMENT  OF  BLOOD 

COMPONENTS.  Gardner.  W.  A.  (Wathlngton 
Unlv.,  Sch.  Engineering  i  Applied  Science,  Oept. 
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Mechanical  Engineering,  6S69  Scott  Ave.,  St.  Louis, 

HO  6)1)0). 

The  objective  of  this  project  It  to  quant I tet I vel y 
Identify  field  mechanisms  of  Interaction  In  blood 
due  to  either  fluid  flow  (r«te-of-theer)  or  external- 
ly  applied  fleldt  (electric  or  Magnetic) .  Two 
effectt,  which  have  been  recently  doc  rented  are 
the  delay  of  In  vitro  thrcaebut  formation  due  to 
either  Increetlng  rate-of-thear  In  the  flow  or  the 
application  of  an  external  magnetic  field.  The 
retullt  of  thlt  reteerch  may  validate  the  hypothetlt 
that  the  mechanism  that  results  In  these  effects  Is 
the  preferential  alignment  of  one  or  more  of  the 
mac  roan  I ecu  I ar  participants  In  the  In  vitro  thrombus- 
formation  process,  fresh  whole  blood  (mb)  or 
platelet-rlch-plasms  (prp)  from  fasted  normal  donors 
will  be  used  to  produce  coagula  under  the  controlled 
In  vitro  flow  conditions  of  a  modified  Chandler  ro¬ 
tating  loop  system.  The  effects  to  be  studied  in¬ 
clude  (a)  the  dependence  of  thrombus-format  Ion 
time  In  prp  and  wb  on  field  strength  and  rate-of- 
thear,  and  (b)  the  dependence  of  thrombus  structure 
In  wb  and  prp  on  field  strength  and  rate-of-thear. 

The  reduced  ted Imentat Ion  of  erythrocytes  In  whole 
blood  or  tingle  protein  solutions  In  a  transverse 
field  will  be  examined  theoretically  and  paper  I  - 
mentally  to  Identify  orientation  affects.  Solutions 
of  single  blood  proteins  will  be  examined  using  the 
optical  techniques  of  spectrophotometry,  spectro- 
polarlmatry,  and  b I  re f r I ngence  to  quantify  their 
orientation  In  a  transverse  magnetic  field. 

(funding  period  6/77*11/79) 

Supporting  Agency : HEW.  PHS,  MIN,  Natl.  Heart  lung 
4  Blood  Inst. 


0600  EfflCTS  OF  MICROWAVE  RADIATION  ON  NEUAAl 

RESPONSE  AMO  THE  CENTRAL  NERVOUS  STSTEH. 
RcAee.  0.  I.  (Natl.  Inst  Environmental  Health  Sci¬ 
ences.  NIH,  PHS.  NEW,  P.0.  Box  122)),  Research 
Triangle  Park,  NC  27709) . 

Isolated  nerve  preparations  will  be  exposed  to 
different  microwave  frequencies.  Intensities,  and 
modulations  to  determine  whether  microwave  radiation 
has  a  direct  effect  on  nerve  function.  One  possible 
site  of  Interaction  may  be  the  neuronal  membrane 
since  it  plays  an  Important  role  In  maintaining  the 
Ionic  gradients  that  are  necessary  for  the  propaga¬ 
tion  of  electrical  Impulses.  Preliminary  experiments 
have  shown  that  microwave  Irradiation  causes  a  faster 
rundown  of  nerves  that  are  continuously  stimulated. 
These  experiments  will  be  continued  to  determine 
*evet her  microwaves  have  a  direct  effect  on  membrane 
permeability  to  cations,  (funding  period  n/a) 

Supporting  Agency:EPA,  Office  of  Energy,  Minerals, 
and  Industry 


FERTILITY  OF  JAPANESE  QUAIL.  HcRec.  0.  I.  (Micro¬ 
wave  Res.  Section,  Natl.  Inst.  Environmental  Health 
Sciences,  NIH,  PHS,  HEW.  P.0.  Box  122)),  Research 
Triangle  Park.  NC  27709). 

The  effectt  of  microwave  radiation  on  embryonic 
development,  immunology,  and  fertility  of  the 
mature  quail  were  studied  in  quail  exposed  to 
microwaves  during  their  development.  Fertilized 
Japanese  quail  eggs  were  exposed  to  2,650  MHz 
alcrowave  radiation  at  Incident  power  density  of 

5  "Af/cm3  for  the  first  12  days  of  embr yogeneti s. 

The  eggs  ware  then  transferred  to  a  regular 
hatching  Incubator  until  hatch  (17  days). 

Control  eggs  were  treated  exactly  the  same  way 
except  for  the  microwave  exposure.  At  hatch 
the  quail  were  checked  for  deformities.  Ho 
differences  were  found  in  the  hetchebillty  or 
development  In  the  controls  and  exposed  quail. 

The  quail  were  then  placed  In  regular  feeding 
and  housing  facilities  and  were  not  exposed  to 
any  alcrowave  radiation  after  hatch.  Reproduc¬ 
tive  performance  In  the  quail  was  monitored  from 

6  through  22  wk  of  age.  Nonexposed  controls  of  both 
sexes,  as  well  as  exposed  females,  performed  normally. 
However ,  the  exposed  males  had  reduced  sperm  numbers 
and  reduced  sperm  motility,  and  there  was  a  decreased 
percentage  of  fertile  eggs  produced  by  control  or 
exposed  females  when  paired  with  exposed  males. 

Hating  behavior  was  normal  In  both  exposed  and 
nonexposed  males.  (funding  period  n/a) 

Supporting  Agency:HEW,  PHS,  NIH,  Natl.  Inst.  Environ¬ 
mental  Health  Sciences 


0602  BIOMEDICAL  EFFECTS  OF  MAGNETIC  FIELDS. 

Rubies,  C.  A.  (Lawrence  Livermore  Lab., 
Unlv.  California,  P.0.  Box  808,  Livermore,  CA 
96550) . 

A  variety  of  magnetic  exposure  devices  will  be 
developed  for  exposure  of  biologic  materials  and 
himns  to  controlled  field  distribution  with  other 
envi ronmental  variables  under  rigid  control.  Basic 
effects  on  cells  and  molecules  will  then  be  measured. 
Certain  types  of  suspected  effects,  especially  visual 
and  nervous  system  effects,  will  be  Investigated  In 
mammals  and  man.  These  devices  should  permit  the 
establishment  of  a  basic  relation  between  field 
intensity,  spatial  and  temporal  variations,  and 
biologic  effects;  remove  the  existing  controversial 
and  confusing  Information  that  exists;  and  permit 
recommendations  for  safe  operation  of  future  power 
systems.  Initial  assessment  of  effects  should  be 
available  by  July  1979-  (funding  period  n/a) 

Supporting  AgencytU.S.  Dept.  Energy,  Dlv.  Biomedical 
and  Environmental  Res. 


0601 


EFFECTS  OF  2660  mhz  MICROWAVES  ON  THE 
EMBRYONIC  DEVELOPMENT,  IMMUNOL OCT  AND 
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ELECTROMAGNETIC  RADIATION  PR00UCT  INVCSTI 
CATION  AT  RADIO-FREQUENCIES.  Ruggera,  P. 
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S.  (Electronic  Product*  01*..  RAN.  NEW,  5600  Fisher* 
lane.  Hock. III*.  NO  20852) . 

Three  classes  of  radio  frequency  (*F)  emitting 
product*,  Invest Igeted  In  light  of  their  potential 
for  significant  Impact  on  public  health  through 
direct  radiation  amission  or  through  Interference 
to  critical  life  support  equipment  are  currently 
being  studied.  The  electric  and  magnetic  strengths 
from  Industrial  AF  sealers,  cltlien-bend  radios,  and 
electrosurgice!  units  have  been  quantified  utilising 
*tdte-of -the-art  Ins t r  umentat I  on  devalopad  by  RAN 
In  previous  years.  Preliminary  I nvast i gat  Ions  have 
confirmed  that  under  typical  use  conditions,  these 
products  can  exceed  the  applicable  safety  exposure 
standards  sat  by  the  American  National  Standards 
Institute,  and/or  could  severely  affect  the  function 
of  critical  equipment  through  elect romegnet Ic  Inter¬ 
ference.  Through  cooperation  ml th  other  Involved 
governmental  agencies  and  manufacturers,  RAN  el  1 1 
define  and  attaeqst  to  minimise  the  potential  hazard 
through  technical  and  regulatory  activities. 

(funding  period  n/a) 

Supporting  Agency:HfW,  PNS,  f DA.  RAH 


0$04  RI0PSTCH010CICAL  STUDIES  OF  MICROWAVE 

IAAA0IATI0N.  Justesen,  D.  A.  (Dept. 
Psychiatry,  Sch.  medicine.  Unlv.  Aansas .  )9th 
St.  and  Rainbow  Rlvd.,  Aansas  City,  AS  6610)). 

A  behav lor -dave lopment  -  longev 1 1 y  study  of  C)H  mica 
that  vara  sham  radiated  or  microwave  radiated  In 
utaro  ()  exposures  between  days  9  and  15  of  gesta¬ 
tion:  2.45  GHz  at  60  Ml  sine  modulation,  4)  sat/ g 
mho I e -body  dose  rate  for  20  min  In  multimode 
cavity,  dears'  lDt«IO)  Is  In  progress.  In  the  first 
12  mo,  the  following  observations  mere  made:  (I) 
mortality  of  radiated  pups  of  surviving  dams  mas 
higher  than  that  of  controls,  but  there  mas  little 
difference  In  death  rates  of  weaned  animals;  and  (2) 
Indices  of  development  (eg.,  eye-opening  latency, 
growth  of  pelt,  and  body  matt)  mere  essentially 
the  seme  for  radiated  and  control  animals.  Of 
particular  interest  In  the  coming  months  will  be 
differences  of  longevity  of  anletals  and  of  rate  of 
developesent  of  spontaneous  Iwors.  (funding  period 
n/a) 

Supporting  Agency:NfW,  PNS.  F0A,  RAM 


0505  R I  OP St CHOI 0C I  CAL  STUDIES  OF  NICAOWAVC 

IAAAOIATI0N.  Justesen,  0.  A.  (Neuro¬ 
psychology  Aat.  lab.,  VA  Motp.,  4801  llnwood  Rlvd., 
Aansas  City,  NO  64128). 

Ongoing  studies  of  longevity  and  development  of 
tumor-prone  mica,  whose  dams  were  subjected  to 
I0|e  radiation,  era  entering  the  second  yr.  To 
data,  little  has  been  found  behevlorelly  to  dis¬ 
tinguish  radiated  from  control  mice.  The  incidence 


It 


of  spontaneous  tuxors  is  nil  In  both  groups,  but 
close  monitoring  will  be  continued.  Nearing 
completion  is  a  study  in  which  rats  are  being 
observed  for  evidence  of  escape  learning  during 
trials  in  an  Intense  918-NH1  field.  While  starved 
behavioral  and  physiologic  signs  of  overheating 
are  observed,  there  Is  no  evidence  of  purposive 
escape.  Oiffutc  tdtola-body  heating,  lack  of 
directional  cueing,  is  believed  responsible, 
(funding  period  n/a) 

Supporting  Agency:  U.S.  VA,  Dept.  Medicine  and 
Surgery 


0506  ROSE -I INSTE IN  CONDENSATION  IN  RI0L0GICAL 

STSTENS.  Wu,  T.  (State  Unlv.  New  fork, 
Rlnghemton  Campus,  Sch.  Science  4  Mathematics, 

Dept.  Physics.  Vestal  Parkway  East,  Rlnghemton,  NY 
13901). 

Frohlich's  model  suggests  that  energy  applied  above 
a  critical  rate  to  the  branch  or  branches  of  biologic 
systems  that  contain  dipolar  elemrntt  capable  of 
oscillation  causes  Rote-E Intteln  condensation  Into 
the  lowest  energy  state.  Several  recent  Soviet 
experiments.  Involving  microwave  irradiation  of 
living  organisms,  provide  strong  support  for  Froh- 
llch't  theory.  A  criticism  of  Frohlich's  theoretic 
model  will  be  enalyted,  and  an  alternative  micro¬ 
scopic  approach  using  perturbation  theory  will  be 
examined.  This  research  project  will  Involve  the 
Creen's  function  method.  Ry  this  theoretic  technique 
the  lifetime  of  the  collective  excitations  In  the 
biologic  system  will  be  calculated  and  will  yield  an 
approximate  value  for  the  time  representing  the 
onset  of  the  coherent  oscillation  of  the  dipole 
elements  In  certain  biologic  systems.  Finally, 
the  research  will  deal  with  model  studies  where 
at  first  simple,  specific  biologic  systems  will 
be  analyzed.  The  interplay  of  theory  and  experi¬ 
ment  will  yield  better  physical  models  and  closer 
correlation  between  theoretic  predictions  and  experi¬ 
mental  measurements.  (funding  period  2/78-2/80) 

Supporting  Agency: NEW,  PNS.  NIH,  Natl.  Inst.  General 
Medical  Sciences 


0507  AADIOFAEQUENCV  electromagnetic  ENVIRONMENT 
SIMULATION  AND  MEASUREMENT.  Allen.  S.  J. 
(Sch.  Aerospace  Medicine,  U.S.  Dept.  Defense,  Rrooks 
Air  Force  Rase,  San  Antonio,  TX  782)5). 

The  equipment  and  methodology  necessary  to  define 
redlo  frequency  (AF)  energy  transfer  to  animals  and 
xsan  will  be  developed.  The  results  of  these  experi¬ 
ments  will  provide  the  basis  for  modifying  the  per¬ 
sonnel  exposure  criteria  for  Air  Force  AF  operation*. 
Inst  rieoentat  Ion  will  be  developed  to  monitor  incident 
Fields  and  absorbed  power  for  biologic  systems  exposed 
to  AF  fields  In  the  range  of  operational  Air  Force 
systems,  10  Wtz-IO  GMi.  The  present  power  absorp¬ 
tion  techniques  are  usable  frexa  10  to  50  Wit. 


t^imlAwivuiwii^fkiirurntDwM 
Woiwnuntvifi  Savimnoer  rs/s 


CUNNINT  MtUANCM 


Methodology  will  be  developed  to  waiurt  pntr 
absorption  in  t h«  SO  MH/-IO  GMs  frequency  rang*. 

The  acxl*  I  Ing  of  *niin*l  a  a  1 1 1  con|  I  nue  uni  I  I  • 
suitable  boo* I  for  in*  theoretic  analysis  iwuiury 
to  predict  power  absorption  over  in*  specified 
frequency  rang*  I*  found,  (funding  period  n/a) 

Supporting  Agency:!). S.  Oept .  Defen**;  Air  force. 
Sen.  Aerospace  Medicine,  Brook*  Af( 


0S08  IONIZING  ANO  NON-IONIZING  AAO I  AT  I  ON 

BIOLOGY  Appleby,  A.  (Agricultural 
Experiment  Station,  New  Brunswick  Campus,  Autger*-- 
Stat*  Unlv.  Nea  Jeraey,  Old  Queena  Bldg.,  Nea  Brimt- 
alck.  NJ  0890)) . 

An  underatandlng  of  the  biologic  and  chemical 
proceaaaa  Involved  In  l he  interaction  of  radiation 
elth  organism*  al  1 1  be  sought  to  enable  the  develop¬ 
ment  of  vmyt  to  Inhibit,  neutrallfe,  or  raver  a*  the 
biologic  damage  cauaed  by  radiation.  The  relative 
radiation  aenaltlvlty  of  experimental  *n<nel»  al th 
or  althout  treatment  by  radiated  gaa  al 1 1  be  deter¬ 
mined  by  atandard  procedure*.  A  2. *50  MMs  elcroaav* 
oven  aaa  calibrated  by  colorimetry  aa  a  apeci a*n 
Irradiator,  and  i t a  effecta  on  nouvx  thyroid  func¬ 
tion  wr«  examined.  Prallelnary  reaulta  ahoaed  no 
algniflcant  change*  In  thyroid  function  folloming 
alngla  or  eiltiple  exposure*  at  varloua  power  level*. 
The  effecta  of  chronic  loa  level  microwave  exposure* 
on  cataract  formation  of  th*  anterior  lent  of  ******  1  a 
of  varloua  age*  will  alao  be  evaluated.  Th*  eltotlc 
Indea  of  th*  choaen  tpeclea  all)  be  measured  by 
trltlated-thymldin*  autoradiography  In  different 
age  group*  after  varloua  eapotur*  period*,  and 
followed  by  obaarvlng  cataract  producing  dote*, 
(funding  period  7/71-6/Bl) 

Supporting  Agency  Net,  Jeraey  State  Government 


0509  MCASUAfnENT  Of  MUSCUIATUAE  BLOOD  FLOW 

INOUCED  B*  NICAOWAyC  Dl ATHEAMV  .  lalvaann. 
J.  f.  (Medical  Aehab 1 1 1  tat  Ion  Bet.  and  Training 
Centar,  Unlv.  Washington,  ISth  Ay*  N.I.,  Seattle, 
WA  98 105). 

To  aacertaln  the  quantitative  relation  between 
microwave  dlatharery  and  deep  muaculatur*  blood 
flow  increase*  and  rat*  change*,  a  1  J,*e-waahout 
technique  of  th*  hi***n  thigh  will  be  utilised, 
frlor  to  the  actual  laotop*  w* ah -out  axper [men t a , 
however,  aubjecta  will  be  familiarised  with  th* 
general  eaperlmental  procedure*  and  I-ray*  of  both 
thigh*  from  the  lateral  aapect  will  be  taken  to 
determine  th*  anatomic  dlmenaion*  relevant  to  th* 
thigh  diathermy  problem  (I.*,,  th I ckneX *  of  the 
anterior  fat  layer,  location  of  th*  femur  relative 
to  the  anterior  thigh  aurface,  and  th*  dlatortlon 
of  th*  thigh  profile).  The  gecmetrlc  dlaperalon  of 
th*  Injected  •  '  ’**  depot  will  be  i waged  by  meant  of 
a  gam  ray  caeaera  Interfaced  with  an  on-line 
computer  having  dlak  memory  allowing  replay  of  the 
depot  clearance  event  and  a epa rate  analyti*  of 


different  region*  In  time  and  apace.  Th*  thigh 
blood  perfualon  rate  will  be  quantitated  by 
coupling  the  waah-out  image  with  the  *  **Xe  clear¬ 
ance  meeturement  by  mean*  of  a  ac lot  1 1  let  Ion 
counter.  In  addition,  the  microwave  diathermy 
proceaa ,  comprltlng  both  the  abaorbed  energy 
dlatributlon  and  the  retpondlng  blood  flow  field, 
will  be  modeled  with  a  finite  element  digital 
computer  thermal  analyser  to  define  the  range  of 
moat  probable  model*  deacrlbing  the  phyaiologlc 
rcaponae  of  th*  thigh.  Thlt  computer  model  will 
conaolldate  Information  from  (a)  prevloua  and 
ongoing  tiaau*  aubatltute  model  energy  depoaition 
experiment*,  (b)  tranalent  hjxan  (high  temperature 
data  obtained  in  vivo  during  diathermy  application, 
(c)  anatomic  detail*  regarding  th*  thigh'*  geonwtrlc 
dlatortlon  under  the  weight  of  the  direct  contact 
diathermy  applicator  (obtained  from  cadaver  a  pec  I  - 
mena),  and  (d)  the  •*’«*  blood  clearance  experiments, 
(funding  period  8/76-8/80) 

Supporting  Agency  MEW,  Office  of  human  Development 
Service*.  Aehab i 1 1  tat  Ion  Service*  Admin. 


0510  immunologic At  aspccts  of  mypeatmeamia 

CANCCA  TMCAAPY.  Cain,  C.  A.;  Tompkln*. 

W.  A.;  Dunn,  f.  (Unlv.  Illlnoia,  Urban*  Champaign 
Campua .  Sch.  Engineering,  Dept.  Electrical  Engineer¬ 
ing,  7677  hydroayatema  Lab.,  Urbana,  IL  6 1  SO  If. 

The  effecta  of  hyperthermia,  ultraaound,  and  micro¬ 
wave  treatment  of  tiaor  call*  on  different  parameter* 
of  the  Immune  reaponae  will  be  evaluated  ualng  a 
ayngenelc  hamatar  tuwr  ayatem.  Aaaearch  could 
lead  to' th*  development  of  technique*  that  render 
timor  cell*  more  Immunogenic  and/or  antigenic, 
perhap*  raaulting  in  enhancement  of  tumor  rejection 
mechanic**.  Th*  propoaed  work  will  include:  (I)  In 
vitro  experiments  that  will  reault  In  a  quantitative 
deacrlption  of  change*  in  aenaltlvlty  of  ttanor  cell* 
to  Immune  lyai*  following  treatment  and  (7)  in  vivo 
teat*  to  determine  th*  Immunologic  effect*  of  treat¬ 
ment  of  growing  tiaaora  by  hyperthermia  Induced  by 
ultraaound  or  microwave  radiation.  I mxuno logic 
reactivity  In  vitro  will  be  correlated  with  obaerved 
tiM>r  regreaaiona  In  vivo.  Available  aenaitive 
aaaaya  to  quantitate  i«*"unc  reaponae*  to  ttesor 
antigen*  will  be  employed.  (funding  period  A/79" 

J/80) 

Supporting  AgencyMEW,  MMS,  NIH,  NCI 


05H  CMA0N0S0NAI  EFFECTS  OF  2.k5  Chs  NICAOWAVE 
NON-TNEAMAL  EAAOSUAE.  Too.  A.  (Genetic 
Studl **-  Sec t Ion .  BAh,  MEW,  5600  iiihrra  Lane, 

Aockvl lie,  M0  20857) . 

A  apeclally  designed  chamber  for  nonthermal  micro¬ 
wave  exposure  will  be  used  to  Investigate  microwave 
effect*  on  chromosome*  of  cultivated  call*.  Th* 
Chamber  diaper***  heat  quickly  Into  a  weterbeth, 
which  has  a  controllable  temperature.  Call*  will 


>7 


Cummin 1  ntuAKCH 


H««v<  m  I  Ihli  a/  *knm»v  f  kroomigiMi 
HtOftan  IVl  1 1  StPMmlw  IBflF 


M  lrr«4l(«4  at  Sj  end  H  ttegec,  the  two  ttege. 
not!  ten*ltlve  lo  Irradiation.  Temperature  of  the 
xurbtlli  will  lx  IS  C,  )7  C,  end  42  C.  (funding 
period  n/o) 

Supporting  Agency  MEW.  PMS.  >W,  MM 


OS  I J  IffftTS  Of  Ml  C  BOwAyf  S  04  HUMI  BESFONSE. 

Me Aev .  0.  I.  (NUiomm  let.  Soction, 

Moll.  Env  I  rwwnul  Health  Science*.  HIM,  FHS,  NEW, 
F.O.  lo.  122)),  Betearch  Triangle  Park.  4C  27709) . 

The  effect  of  microwave  radiation  on  neurologic 
retponte  ail  I  be  enalyfed  In  Itolatetf  neuron*. 

*uch  a*  the  abdominal  ganglion  of  the  Aplyaia, 
the  *clatlc  nerve*  of  frog*,  and  the  taphenout 
nerve*  of  cat*  e.po*ed  to  continuou*  wave,  pulted 
and  nodulated  alcrowave  radiation  In  the  power 
dentltv  range  of  I  -  TO  «*/c *•' .  The  effect*  of  the 
■tcroweve  radiation  on  the  *t rength-durat Ion  of 
a  ttiaulut  to  produce  an  action  potential,  anpl I tude 
of  the  retpon.a,  and  conduction  velocity  will  be 
inve*t Igated.  The  fetique  and  recovery  of  the 
neuron*  under  rapid,  nultiple  ttlauletlon  will 
alto  be  ttudled.  A  terlet  of  e.perlnentt  to 
detemine  If  continuou*  wave,  2.4SO  MMi  aicrowav* 
radiation  Increate*  the  fatigue  rate  or  change* 
the  vitality  of  the  frog  tcletlc  nerve  were 
completed.  The  frog  tclatlc  nerve*  were  expoted 
In  a  waveguide  to  tpeciflc  abtorptlon  rate*  of 
100  W/kg.  SO  W/kg.  and  20  W/kg.  The  nerve*  were 
ttlwilatad  with  twin  pultet  (teparated  by  S~**ec 
interval*)  at  a  repetition  rat*  of  500  pultet/tec 
to  accelerate  the  rundown  tin*.  Oiltinct  change* 

In  the  excitability  and  refraction  of  the  e.poted 
nerve  were  taen  In  compar  I  ton  to  the  control 
nerve.  The  vitality  of  the  nerve*  wat  affected 
and  wat  greater  for  the  higher  do**  rata*.  (fund¬ 
ing  period  n/a) 

Supporting  Agnecy:MEV,  FHS,  NIM.  Matl.  Intt .  Envlron- 
nental  Health  Science 


OSD  EPIDEMIOLOGY  Of  MAGNETIC  CffCCTS  04 

HUMANS,  Budlnger,  T.  F.  (Lawrence 
L I vernor*  lab.,  Unlv.  California,  P.0.  to.  S08, 
llvernore,  CA  9*5SO) . 

An  apldeniologlc  ttudy  of  2,000  tcientittt  and 
technician*  who  have  been  e.poted  to  high  nagnetlc 
field*  for  tubttantial  emulative  e.poture*  will  be 
conducted,  and  a  pravloutly  completed  ttudy  of  1,500 
«*>rker»  who  had  111  effect*  f row  nagnetlc  field 
e.poture*  will  be  analyted.  Medical  data  on  at 
lea«t  500  e.poted  tubject*.  500  notched  control*, 
end  2,000  cat*  hlttorl**  of  cyclotron  worker*  and 
high  energy  retearchert  will  be  Included  In  a  data 
bat*.  A  potential  data  bate  for  high  tentlon  linemen, 
power  ttetlon  operator*,  and  luropaan  tclentltt*  will 
be  Invett Igated.  (funding  period  n/a) 

Supporting  AgencylU.S.  Dept.  Energy,  Olv.  Biomedical 
and  Envl  forwent* I  A** . 
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0514  lOCNTIf I  CAT  ION  Of  PEBIPmEBAL  AN0  CENTAAl 

BfCEPTOBS  MIOIATINC  THE  EfrECTS  Of  NICB0- 
WAVE  BADIAT ION  04  BBAIN  ACTIVITY.  Wilton,  A.  (Ae*. 
Triangle  Intt.,  f.0.  bo.  1219*).  A**earch  Triangle 
hark,  4C  27209). 

The  effect  of  pulted  alcrowave  radiation  on  auditory 
nerve  activity  will  be  ttudled  with  an  elect rophy*io- 
loglc  technique  that  Involve*  recording  the  retponte 
of  tingle  unit*  in  auditory  narv*  and  cochlear 
nucleut  to  alcrowave  and  acouttlc  ttlauli.  The  **C- 
2-deoayglutathione  method  will  alto  be  uted  in  toae 
Inttancet  to  corroborate  and  complement  the  rctultt. 

An  additional  tet  of  e.periaentt  uting  the  UC- 
2-deo.yglutathlone  we l hod  I*  propoted  to  detect 
effect*  of  nonionidng  radiation  on  the  activity 
of  brain  ttructuret  other  than  nuclei  of  the  audi¬ 
tory  tyttea.  With  thl*  method  the  effect*  of  non¬ 
ionidng  radiation  on  the  activity  of  nuclei  In 
tentory  tyttean,  retultlng  from  ttlauletlon  of 
peripheral  receptor*,  can  be  Identified  and  tepara¬ 
ted  from  pervatlve  effect*  on  brain  activity, 
retultlng  from  rad  I  at  Ion- Induced  thlftt  in  the 
environment  of  central  neuron*.  Pottlble  effect* 
on  brain  activity  retultlng  from  ttimulatlon  of 
vettlbular  and  hypothalamic  receptor*  will  alto 
be  evaluated  a*  will  pottlble  effect*  retultlng 
from  rad lat Ion- Induced  alteration*  In  the  permeability 
of  the  blood-brain  barrier  and  in  the  binding  of  cal¬ 
cic*  (on*  In  cerebral  tlttue.  (funding  period  n/a) 

Supporting  Agency:EPA,  Office  of  Energy,  Mineral*, 
and  lndu*try 


OS  1 5  DETAIMENTAl  BIOLOGICAL  EfrECTS  OF  MAGNETIC 

FIELDS.  Baum,  J.  W.  (Brookhaven  Natl.  Lab., 
U.S.  Oept .  Energy,  Upton,  NT  H97)) . 


A  ttudy  of  tomatlc,  genetic,  and  developmental 
effect*  uting  mutation*  In  TroMarantia  ttamen 
hair*  (tomatlc  tettt)  and  Vroaophila  (genetic  and 
developmental  effect*)  I*  planned.  Tryidaatvmtia 
cutting*  will  be  e.poted  for  period*  from  t  to  20 
day*  In  field*  of  intentity  from  I  to  100,000  0*. 
Propophila  will  be  e.poted  continuou* I y  for  teveral 
generation*  In  preliminary  tcreenlng  ttudlet.  Later, 
genetic  and  developmental  effect*  will  be  teparated 
by  e.poting  filet  only  before  mating  for  a  12-hr 
period.  Effect*  of  field  Intentity,  field  gradient, 
and  e.poture  time  will  be  explored.  Betultt  will  be 
compared  to  previout  finding*  Involving  ionizing 
radiation  and  varlout  chemical  mutagen*.  Implica¬ 
tion*  for  e.poture  to  man  will  be  contidered  in 
term*  of  appropriate  permi»»lble  e.poture  ttandardt 
for  worker*  and  the  general  public.  (funding  period 
n/a) 

Supporting  Agency:U.S.  Dept.  Energy,  Dlv.  Biomedical 
and  Environmental  Ae*. 


0S1S  NICB0WAVE  FIFOS UBE  SYSTEMS  AND  MICB0WAVE 
DOSIMETBY.  Me Bee .  D.  1.  (Microwave  Be*. 


CUHHIMT  KtMAMCM 


Section.  Netl.  IMI.  (nvlroamantal  kmIID  kiwuli 
DIM,  Put,  n(m.  f  t.  (o*  122)1.  Mimic*  ManfM 

barb.  me  177091. 

lipoid*  uitan  tor  bloaffact*  ifiMrc*  and  last 
tor  aMtgrint  tnr'^p  abtorptian  will 
be  developed  Th#  M»4a> <1*  IVIIM  tor  *apo*i»g 
Iwltfrt  Murgn »  to  1,*W  »l  nlcrmrav#  radiation 
ha*  bean  modified  »o  that  longer  vurvlval  float 
and  conttant  nar*a  temperature*  during  aapotura 
cow  Id  bo  echieved  Snail  them!*  tor  pr  obat  have 
boon  a  tad  to  aratura  deep  colonic  tanparatwrat  In 
pregnant  aica  during  aapotu'at  to  l.tSO  *1 
microwave  radiation.  Averege  ebtorptlon  rata*, 
calcwlatad  traai  th#  tanparatwra  profilat  of  (ha 
tacrlflcod  alca,  afraad  with  both  calcwlatad  and 
■aatwrad  -no  I  • -body  abtorptlon  raportad  In  tha 
lltaratura.  A  *r»t#m  tor  eapotlng  narlna  anlnal* 
to  dlttarant  Interttlty  level*  »lM<l  ten#ou»ly  without 
significant  partwrbatlan  ot  tha  microwave  tlald  by 
tha  location  and  orientation  ot  tha  anlnal*  hat 
been  developed  and  tattad.  ( fund In*  period  n/a> 

Support. n«  Agency  NtW.  NHS.  HIM.  Mali.  In»t.  tnvlron- 
nental  Health  Science* 


OSW  NNOCNAn  CW  Twf  Qu*NT  I  TAT  I M  Ot  TNI  ttflCTS 

Ot  f  L I C  T  NOKACNt  T  I C  tNtNCY  ON  MUPtAN  TISSOt. 
twy,  A.  W,  (PtedlcAl  N*h*bi  1 1  tat  Ion  Nat.  and  Training 
Center.  I$th  Aye.  Nl.  Seattle,  NA  9810$). 

Tha  electromagnet lc  Ilf'  tlald  pattern*  due  to 
eatemal  towreat  ot  energy  In  and  around  honan 
and  tett  anlnal  tlttuat  will  be  naatu'ad  with 
t harwograph I c  and  th*r*>couple  technique*  to  elucl* 
data  the  affect*  of  l«  radiation  on  tha  body  and  to 
provlda  reallttlc  gul  d#  1 1  ne*  for  tafaty  ttandard*  of 
hcaaan  aapoture  (with  ratpact  to  the  tou'ce.  conflg- 
uration,  f raquanc , .  and  location).  Ta*t  anlnal*  will 
be  aapotad  to  varlout  contlnuou*  wave  and  nodwlatad 
IN  towreat  at  both  t  her  net  and  nonthemal  poor 
laval*  and  tha  phytlologlc  CharaCtar I tC I ci  and  ba- 
havlor  of  tha  anlnal*  befora,  during.  and  aft ar 
aapovur*  to  (N  radiation  will  be  nnnltored.  In 
eddltlon,  the  tine  and  power  dentity  thre»hold» 
for  cataract  production  in  anlnal*  anpo*ed  to 
aicrowave  radiation  will  ba  ttudiad.  Theoretic 
analytl*  will  Involve  tolut  Ion  of  M«v*ll't  equation 
for  ebtorbed  power  by  biologic  »y»te«*  for  a  variety 
of  geomatrla*.  In  aaperlnent*  conducted  to  date, 
all  oO carved  chanqet  In  the  central  nervou*  ty*tae> 
of  anlaialt  aapotad  to  E*  flald*  vmr#  thernal  in 
natura.  The  wott  pronounced  effect*  appeared  to 
be  latency  chanqet  In  evoked  brain  potantlal*  in 
cat*  aapotad  to  [It  flald*.  An  eaperiewnt  of  chronic 
aapoture  with  rat*  daraontt rated  the  auditory  natura 
of  aicrowave  behavior  control,  and  provided  coqent 
evidence  that  olcroaeava  pulta*  activate  only  the 
auditory  tentory  nodallty  at  tha  Incident  poor 
dan* I  tie*  employed.  No  significant  dlffaranea* 
war*  found  between  four  irradiated  and  four  normal 
anlnal*  with  retpact  to  the  caiaractooanlc  affect* 
of  Olcrowava*.  Additional  avparlnantt  cancarnlnq 
the  effect  of  nlcrowava*  on  lynphocyte*  and  the 
amount*  of  nlcrowava  power  that  nlqht  be  ebtorbed 


by  wear  and  children  have  been  conducted.  (fund* 
Inq  period  1/70*4/80) 

Supporting  Agency; Hie,  Office  *nm  Development 
Service*.  Neheb i 1 1  tat  Ion  Service*  Adnin. 


0JI8  NICNOMAVI  HYbCNTHCNHIA  STSTtHS  fON  IANCCN 

TNIATHINT.  Cheung ,  A.  V . ;  Taylor,  L.  5.S 
Scott,  N..  Nob  in von,  J.  I.;  Karri  von.  C.  H.  (Sch. 
n*dic<ne.  »altlm,re  brofattlonal  Sch.,  Dlv.  Nadla- 
t ion  Therapy,  Unlv.  Karyland,  1920  N.  Cher  lev  St., 
lal tinora,  HO  21201). 

The  davlqn,  contt rue t ion.  and  pracllnlcal  tettinq  of 
advanced  nlcrowava  applicator*  for  hyper  them  I* 
treetnent  of  deep-lylnq  cancer*  will  be  ttudied 
theoretically  and  eepar inental I y  In  a  vpeclal 
"phantcef*  facility.  The  davlqn  will  be  optinired 
to  evaluete  and  cdllbrat*  the  deep-heating  perfor¬ 
mance  of  the  tyttent  In  In  vivo  animal  eaparimentt. 

In  prallnlnary  ttudie*.  applicator*  for  internal 
introduction  of  aicrowave  heating  flald*  via  electro¬ 
magnetic  tyrlnge*  or  cathatar*.  »uch  a*  ttomech  tuba*, 
wer#  vhown  to  ba  featlbl*.  laternal  *y*te«*,  employ¬ 
ing  conformal  mlcrottrlp  antenna*  or  array*  of  minia¬ 
ture  waveguide  applicator*  and  bolu*  technique*  to 
focu*  the  flald*,  wer*  alto  found  to  be  u*#ful  for 
ettebllthlng  microwave  heeting  field*.  (funding 

period  9/78-7/79) 

Supporting  Agency :HtU.  NHS.  NIH,  NCI 


OS  19  IffICTS  Of  CHNONIC  t IPOSUNl  TO  (NN  ON 

INHUNl  OCfCNSC  HlCHANISHS  or  ANIMUS. 
Snlalowlci,  N.  J.  (Health  tffact*  **».  Lab.,  lb*. 
Durham,  NC  277»1). 

The  effect*  of  long-tarn  aepotura  of  rat*  in  utero 
and/or  during  early  Ilf*  to  elect romagn* 1 1 c  radia¬ 
tion  at  a  forward  power  of  $00  W  at  100  HHi  on 
lymphocyte  function  will  be  Invett I ge ted.  In 
addition,  the  effect  of  915  HMy  for  20  hr/day 
for  1-2  «o  on  tha  leyeun*  function  of  adult  rat* 
will  alto  be  Invettlgeted  Hematologic  and 
Imunotogic  indict*  will  be  matured  and  compared 
between  than-  and  nlcrowave-eapoted  rat*.  Complete 
blood  count*,  emeaeratlon  of  frequent  id*  of  •-  and 
T-lynphocyte»  In  lymph  nod**,  nl trogan-ttlnulated 
lynphocyte  retponte*.  and  growth  rate*  In  rat*  will 
alto  be  compared.  N*t»  were  eapoted  In  utaro  and 
will  be  eapoted  through  90  day*  of  ag*  In  the 
chronic  »tudy.  Oat*  from  rat*  tacrlflced  at  22  and 
92  day*  of  age  thow  no  difference  In  the  hemetologlc 
end  irymmologlc  Indlce*  neatured  oetvmen  *han-  and 
nl c roweve -eapoted  r#i».  tapoture  of  rat*  to  9'S 
HMr  It  anticipated  to  begin  In  a  few  nontht. 

(funding  period  n/a) 

Supporting  Agancy.tNA,  Office  Nat.  and  Development, 
Health  tffact*  Nat.  Lab. 


0520  KONTALim,  IN0USTNIAL  HYtltHt  STUDY  Of 

WONMNS  t»b0Sf0  TO  H I C NOMA VI  AND  NA0I0 


CUHHiNT  RtSfAHCM 


*  l  Abet*  of  Nanonu* m  f  toe  uomtgnoiK 
Nedabon  (VI 1/  Seplombe,  19/9 


FRCQUfNCY  (NIRGV.  (gen.  I.  (Survey  Hazard  (valua¬ 
tion,  (laid  Study  ON..  NIOSh,  Hlu,  kk?k  Columbia 
Parkway,  Cincinnati,  OH  45226). 

NIOSH  plant  to  conduct  a  rat rotpac 1 1 va  mortality 
ttudy  to  furthar  Invalidate  tha  health  affect! 
revolting  from  long-torn,  low-level  expoture  to 
electromagnetic  radiation.  Recent  avldanca  Indl- 
catet  that  the  development  of  cancer  at  certain  tltat 
nay  be  attoclatad  with  eapotu'a  to  a  lac t romagne t Ic 
radiation.  At  a  naval  air  nation  at  Quontet  Point, 
Rhode  Itland,  three  civilian  employ eat  among  a  group 
of  eight  technician!  who  mere  engaged  In  the  overhaul 
and  repair  of  Tactical  Airborne  Navigation  equipment 
either  have  developed  cancer  or  died  of  It  tlnce 
1970.  Two  of  the  men.  )t  and  J5  yr  of  age.  developed 
pancreatic  cancer,  a  rare  occurrence,  tlnce  Ml  of 
all  reported  catet  of  pancreatic  cancer  occur  In 
pertont  over  AO  yr  of  age.  (funding  period  n/a) 

Supporting  Agency :H(W,  PHS,  Center  Oiteata  Control, 
NIOSH 


0521  RADIO  fRCQUINCV/HICROVAvC  TIRATOGCNIC 

(FFICTS  STUDY.  Conover,  D.  (Biomedical 
and  Behavioral  Sciencet  Dlv.,  Natl.  Intt.  Occupa¬ 
tional  Safety  and  Health,  Hfu.  4676  Coltaabia  Parkway, 
Cincinnati.  OH  45226). 

A  pilot  ttudy  will  be  Initiated  to  determine  the 
typet  of  affeett  produced  following  radio  frequency 
(AO  Irradiation  of  ratt  during  gettatlon.  Croupt 
Of  anlmalt  will  be  Irradiated  at  high  power  levalt 
at  27.12  HHZ  on  day!  I,  J.  5.  7.  9.  U.  t).  and  IS 
after  conception.  The  ttudy  will  Include  evaluation 
of  praimplantat Ion  and  retorptlon  lottet  and  tkeletal 
and  grot!  nel  formation!.  Followup  ttudlet  will 
determine  the  threthold  level  for  theta  effect!, 
dork  In  prograti  under  an  Interagency  agreement  with 
NAS  wilt  lead  to  the  development  of  a  total  power 
abtorptlon  analyzer  tyttem  The  tyttem  will  be 
employed  to  nonlnvatl vely  determine  the  dlltrlbw- 
1 1  on  and  magnitude  of  ebtorbed  RF  power  to  aid  In 
extrapolating  the  retulta  of  the  animal  ttudlet  to 
htmtent.  (funding  period  n/a) 

Supporting  Agency  HCW,  PHS,  Cente-  Oiteata  Control, 
NIOSH 

0522  TtRATOGCNlC  (FFICTS  Of  9<S  HHf  IN  RATS. 

Demon ,  (.  (Health  (ffect!  *et.  Lab., 

Office  Ret.  and  Development,  (PA,  Reteerch  Triangle 
Park.  NC  27711). 

The  teratogenic! ty  of  a  dally  eapoture  of  915  "Hz 
mlcrowevea  in  gettetlng  rati  will  be  Inveitlgated 
by  examining  the  fetutet.  Circularly  polarized 
eapoture  unit!  have  been  attaedtled.  (funding 
period  n/a) 

Supporting  Agency  (PA,  Office  Ret.  and  Development, 
Health  (ffeett  Ml  lab. 


052)  HICR(VAV(  OOSIHfTAY  IN  BlOlOGICAl  STSTtHS. 

Trlpathl,  V.  R.  (Sch.  (nglneering,  Oregon 


State  Higher  (ducetlonal  Sytten,  200  Cove  1 1  Hall, 
Corval III.  OR  97))l). 

A  tlmpllfled  model  of  prolate  tpherold  thape  and 
Incident  frequenciet  near  retonance  (incident  wave¬ 
length  and  object  tize  of  comparable  magnitude)  wet 
uted  to  find  mathematical  lolutiont  to  help  eaplaln 
the  Interaction  of  e I ec t romagne t I c  energy  with 
biologic  lyitemt,  (funding  period  n/a) 

Supporting  Agent. y : f PA ,  Office  Ret.  and  Development, 
Health  (ffeett  Ret.  lab. 

052k  (FFICTS  OF  HICROwAvt  IIPOSUAC  ON  INFCCTI0US 

AUNTS  IN  IAD0RAT0RY  ANINAlS.  llddta.  C. 

G.  (Davelopmantal  Biology  Branch,  Health  (ffeett  Ret 
leb.,  (PA.  Durham.  NC  277H). 

An  i  me  1 1  will  be  Infected  with  type  III  StnpUMOomtO 
;«Ukn-i:jx  end  expoted  to  verlout  frequenciet  end 
power  dentltlet  of  mlcrowevet  to  determine  If  the 
redlatlon  eltert  the  courte  of  dlteete  In  anlmelt 
expoted  to  en  Infect  lout  egent .  The  retut tt  thould 
provide  information  on  whether  mlcroweve  eapoture 
It  deleteriout  to  tick  or  debilitated  individual!, 
which  may  be  uteful  In  tatting  population  expoture 
ttandardt.  The  fleet  group  of  mice  mat  Infecttd  and 
axpotad  to  2,k50  HH z  mlcriywavet  at  an  incident 
pew*;  deniity  of  10  att/cm*  for  5  hr/dey  for  6  day!. 
Preliminary  raiult!  Indicate  that  at  thl!  frequency 
end  potmr  demlty  there  i!  no  difference  In  ecule 
mortality  batmen  the  expoied  animal!  end  the  ihen- 
irrediated  control!.  (funding  period  n/a) 

Supporting  Agency :(PA,  Office  Re!,  art  Development, 
Health  (ffect!  Re!,  lab. 

0525  B  lOlOGICAl  (FF(CTS  or  HAGNC  T 1 C  FKIOS. 

hah  I  Km.  0  0.  (Battalia  Pacific  N.w.  lab., 

U.S.  Dept  (nargy,  P.0.  Box  999 .  Richland,  WA 
MI52). 

Pregnant  mica  will  be  expoied  at  varied  time!  after 
conception  to  magnetic  field!  rengtng  up  to  5.000 
G,  end  the  frequency  end  type  of  abnormal  1 1 lei  In 
the  offeprlng  will  be  obiarved.  Change!  In  litter 
tize,  behavioral  activity,  end  growth  will  a I !0  be 
determined.  The  potential  biologic  Impact  of  mag¬ 
netic  field!  will  be  determined  over  t he  range  where 
human  expoture  may  occur  In  a  propoted  nuclear  fution 
plant,  (funding  period  n/a) 

Supporting  AgencytU.S.  Oept .  (nergy 


052k  PRIHATC  TRACKING  PCRFOAHANCf  DURING  HO0U- 

lATtO  1.2  GHz  (RPOSURtS.  Scholl,  0.  H . 
(Sch.  Aerotpaca  medicine.  U.S.  Air  Force.  Brookt 
Air  Force  Bate,  Sen  Antonio,  TR  7t2)5). 

Nonhtfxen  prlmetet  mill  perform  a  compenietory  vltual 
tatk  under  2-hr  long  radio  frequency  (Rf)  expoturet 
that  meet  or  exceed  current  tafety  criteria  to 
axplora  t he  potilbla  behavioral  affaett  of  RF 
expoture  and  to  retpond  to  literature  report t  of 
low-power  level  RF  affect!.  The  ta!k  will  require 


B*w<iK  m  t  ran  it  o!  Nmwjmg  I  tecbumapneoi 
KoOlun  Mil.  Saplantbwr  >i?* 


tUHHIMI  HlkiAHCH 


considerable  vigilance  at  it  l»  believed  than  factor! 
disrupting  the  ea®tlonal  state  may  Influence  primate 
performance.  Selection  of  AF  paraeetert  net  bated 
on  known  energy  depot  i  1 1  on  end  wave  penetration 
lectori,  end  on  reportt  of  emotional,  behavioral, 
end  neurophysiologic  effectt  to  l«a-power  level  AF 
exposures  el  tpeclflc  frequenclet  end  modulations. 
Tracking  performance  under  ff  will  be  contracted 
with  tteble  pre-  end  potteapoture  date,  (funding 
period  n/e) 

Supporting  AgencytU.S.  Dept.  Defence:  Air  Force,  Sch. 
Aerotpece  Medicine,  Brookt  Aft 

052;  NAVY  INV I AONMt  NT  IfFltTS  OF  FULSIO  MICAO- 

MAVI  AAOIATION  FAOM  NAVY  AAOAA  ON  MAM 
MAI  I  AN  BLOOD  cuts,  (leery.  S.  F.  (Virginia  Com- 
wonwee I th  Unlv.,  Medical  Coll.  Virginia,  Oept. 

B  lophy  t let,  1200  (.  Broad  St..  Alchmond.  VA  2J298). 

Much  recent  reteerch  hat  thown  that  pul »e -nodulated 
alc'cweve  fleldt  can  produce  elteretlont  In  bio¬ 
logic  tttteet  The  Meehan  I  tatt  of  the  Interactlone 
that  ceuee  theta  elteretlont  ere  not  general ly 
under t food .  At  a  major  producer  of  tuch  fleldt 
from  radar  end  other  equipment,  the  Navy  It  con¬ 
ducting  a  program  to  determine  the  eetent  of  hererd 
to  lit  pe r tonne  1  end  the  public.  Thlt  ttudv  It 
aimed  at  elucidating  the  atechenltmt  at  the  mem¬ 
brane  level.  Fulted  ■ - bend  microwave  fleldt  will 
be  uted  to  eapote  cell  model  tytteme  contlttlng 
of  human,  dog.  end  rabbit  blood  cellt.  Studlet 
will  be  made  of  effectt  on  a«e«d>rene  permeability 
and  cellular  me tebol I tm.  The  effectt  of  the  fleldt 
on  aaembrene  Ion  (Ne*  and  C*)  fluaet  will  be  ttud- 
led  to  dlttlngulth  between  active  and  pattlve  (rent- 
port  elteretlont.  In  vitro  atudlet  will  be  carried 
out  on  the  Following  auwwtel  I  an  cell  lines:  lympho- 
cytet.  thye«Kvtet.  polymorphonuclear  leukocytal, 
and  thronboevtet.  In  addition,  otmotlc  fragility. 
Intracellular  protalnt,  oeygen  consumption  ratet, 
end  cell  viability  will  be  ttudled.  Other  ttudlet 
will  be  carried  out  with  the  microwave  field  param¬ 
eter!  at  Independent  variable!.  (Funding  period 

J/78-cont . ) 

Supporting  Agencv:U.S.  Oept.  Defame  Navy,  Office 

Navel  Bet. 

0528  IUCTAOWLCNCTIC  AAOIATION  ANO  BIOLOGICAL 

SYS TIMS .  Adey,  W.  A.;  Bewln.  S.  N.; 
Sheppard,  A.;  Sagan,  F.  N.  (U.S.  Veterant  Admin., 
Dept.  Medicine  t  Surgery,  Medical  Center,  11201 
Benton  St.,  lome  linda,  CA  92)57). 

The  Interaction!  between  week  ultre-hlgh-frequency 
(bSO  MHr)  alectrnmegnatlc  Field!  end  the  central 
nervout  tyttam  will  be  ttudled.  The  Invett Igat Ion 
will  continue  reteerch  that  hat  dltcloted  power 
window!  and  modulation  frequency  wlndcwt  for  theta 
Interaction!.  Studlet  of  Interectloni  between 
weak  electromagnetic  fleldt  and  calcltm  Ion  binding 
In  the  contra!  nervout  tyttam  will  be  contln>«d 
and  will  terve  at  reference  for  eoperlmantt  In¬ 
volving  amino  ecldt  end  other  putative  neurot r ant- 
el  t tart .  Chick  end  cat  cerebral  tlttuet  will  be 
compared  In  their  retponte  to  Field  itlmrlatlon. 


Far  formntet  of  neonate  chlckt  end  dutkllngt  e»- 
poted  to  k)0  MM i  fleldt  wl 1 1  be  compared  In  a 
terlet  of  behavioral  miaturemantt  ranging  from 
free  behavior  to  tophi tt 1 ceted  behavioral  tatkt. 
Including  variation  of  an  Interretponte  time  tl Mod¬ 
ule  .  Schedule-controlled  behavior  In  monkey!  will 
be  tatted  under  tlmllar  field  condition!.  There 
will  bw  continued  collaboration  with  the  Bureau 
of  Aedlotoglcal  Health  In  meaturementt  of  field 
gradient!  In  tlttue  at  correlate!  of  neur oc he* I ca I 
retpontet.  Aecent  development!  In  theoretic  phyt* 
let  will  be  applied  In  aodellng  non- 1 1  near  re¬ 
tpontet  of  the  central  nervout  tyttam  to  week  per¬ 
turbation!  of  the  eatracel luler  environment, 
(funding  period  10/78-n/a) 


Supporting  Agent y:0.S.  Veterant  Admin.,  Dept. 
Medicine  k  Surgery 


0$29  ILICTAOMAGNITIC  AAOIATION  ANO  BIOLOGICAL 

STSTtMS.  Adey.  W.  A.;  Bewln,  S.  N. ; 
Sheppard,  A.  A.;  Sagan,  F.  M. ;  LinLIu,  S.  (U.S. 

VA.  Dept.  Medicine  t  Surgery.  Medical  Center, 

1 1201  Benton  St..  Lome  Linde.  CA  92)57). 

See  Current  Aeteerch  0520  for  detcrlption  of  thit 
reteerch.  (funding  period  )/78-2/80) 

Supporting  AgencyMIW,  FHS,  FOA.  BAH 

05)0  BIOLOGIC  CONStQUCNCtS  OF  FuLSIO  VI  ASUS 

CONTINUOUS  WAV!  AAOIOFAIQUCNCT  AAOIATION 

(AFA) .  Cain,  F.  (Georgia  Tech  Aet.  Intt.,  Atlanta 
GA  JO J  J2 ) . 

There  It  tome  letcertelnty  regarding  the  relative 
abllltiet  of  contlnuout  wove  (CW)  and  pulsed  (F) 
radio  frequency  radiation  (AFA)  to  produce  biologic 
effectt.  Thera  It  tome  controverty  at  to  whether 
the  rapid  rite  and  fall  of  electric  and  magnetic 
fleldt  of  F  AFA  are  more  ttrettful  then  CV  AFA, 

Thlt  project  will  attempt  to  antwer  tome  of  the 
questions  Involved  In  thlt  controverty.  Test 
an  I  me  It  will  be  empoted  In  both  F  and  CV  AFA  Fleldt 
to  ettebllah  relative  biologic  effect!,  (ffeett 
will  be  charecterlred  at  to  frequency.  Incident 
power,  absorbed  power,  pulse  and  modulation  char¬ 
acteristics,  tissue  temperature,  and  duration  of 
eepoture.  Thlt  It  a  mail  1 1  •  source  contract.  (fund¬ 
ing  period  7/77-4/79) 

Supporting  AgencyU.S.  Dep( .  De'ente:  Air  Force, 
Sch.  Aerospace  Medicine.  Brooks  AFB 

05)1  BIOLOGIC  CONSIQUf NCCS  OF  FulSCO  VCASUS 

CONTINUOUS  WAV(  AAOIOFAIQUCNCT  AAOIATION 

(AFB) .  Guy,  A.  W.  (Aehab 1 1 i tat  ion  Medicine,  Sch. 
Medicine,  Unlv.  Washington,  500  17th  Ave.,  Seattle, 
WA  98122). 

See  Current  Aeteerch  05)0  for  description  of  thlt 
research,  (funding  period  n/a) 

Supporting  AgencytU.S.  Dept.  Defente:  Air  Force, 
Sch.  Aerotpece  Medicine,  Brook!  AFB 
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CURRENT  LITERATURE 


4199  measuachemts  or  the  demsity  or  the  micbo- 
wave  poweb  fcux.  n\>l.)  Bogucki.  j. 

(Mo  affiliation  given).  tVMr  Pnvy  )2(I2):  12-1); 
1978.  (0  ref») 

Problem*  a»»ocleted  with  ll»  examination  of  the 
Mount  of  microwave  energy  emitted  accidentally 
I  tom  high- power  generator*  are  dltcutted.  So-called 
i*c»id(>y  iuurce>  of  microwave  energy  can  ceute 
union  I  ro  1 table  Mlttlon  of  microwave  energy  In  the 
vicinity  of  e  generator  end  therefore  frequent 
etMlutlon  of  the  dentlty  of  the  microwave  peer 
flu*  It  needed  to  tefeguerd  employee  heelth.  The 
aeeturemenlt  thould  be  performed  utlng  en  apparatut 
contittlng  of  en  entenne.  *  waveguide,  end  *  meter. 
The  device  thould  be  able  to  meeture  the  dentlty 
of  the  microwave  power  flu*  In  the  range  of  J  *  10 
100  W/m1.  The  functioning  of  an  Aner Uan-eaed*  device 
for  tuch  meaturementt  It  dltcutted. 


(ISA  MICBOWAVE  MA2ABDS.  f.*>V.  >  OolAeag.  M. 

(Mo  affiliation  given);  Jutteten,  0.  B. 

.TEST  .YJwtrtM  lt(5)t  W-b8$  '979.  (J  reft) 

The  adequacy  of  United  Stetet  ttandardt  for  tafe 
eapoture  levelt  of  microwave  and  radio  frequency 
radiation  It  dltcutted.  The  American  Halt  o«  '0 
aid /cm*  It  bated  on  the  concept  of  a  no-denage 
threthold  end  on  data  fron  controlled  laboratory 
ttudlet.  In  contract,  the  Soviet  ttenderd  of  '0 
»V/cm*  It  bated  on  a  no-*ffectt  phllotophy  and  on 
data  largely  f rem  epidenlologlc  ttudlet.  Although 
Eattern  European  data  appear  to  refute  the  »lm- 
pllttlc  thatlt  of  grot*  the  me  I  damage  that  under¬ 
lie*  the  American  ttandard.  a  contentut  on  the 
validity  of  the  date  hat  not  been  reached  In  the 
United  State*.  Biologic  affect*  that  have  been 
reported  In  certain  frequency  wlndrnv*  Include  In¬ 
tact  teretogene*  1 1 .  efflu*  of  calclin  Ion*  from 
cortical  neuron*,  altered  heart  rate*,  trantforma- 
t  Ion  of  mMetallan  cell*  l«  vivo,  break  *«*  of  the 
blood-brain  barrier,  and  dltruptlon  of  Innate  end 
learned  behavior.  Enhanced  cell  t rentformat Ion  and 
celcItM  Ion  efflu*  from  itoleted  chick  bralnt  are 
con f I ne<l  effect*,  while  other*  tuch  at  Intect  tere- 
fogenetlt  are  believed  to  be  due.  at  leatt  In  targe 
part,  toother  factor*,  neatureewnt  artifact*  are 
believed  to  be  retoontlb'e  for  report*  of  altered 
blood-brain  barrier  portability,  deported  alter¬ 
ation*  of  learned  behavior  In  experimental  animal* 
Involve  eapoture*  to  field  ttrength*  much  higher 
than  the  current  American  ttandard  of  10  Mi/c m* . 

The  effect*  of  contlnuout  ul trelong-term  e*po»ure 
to  weak  microwave  field*  are  uncertain  at  pretent. 


415;  IMTf MCTiOM  Of  BAOIOfBCquEMCY  AMO  MICB0- 

UAVE  AA0IATI0M  WITH  IIVIMC  SYSTEMS  A 
BEVIEV  Of  MECMAM I  SMS .  )  StucMy.  R.  A. 

(Monlonlilng  Badlatlon  Section.  Bedletlon  Protec¬ 
tion  Bureau.  Environmental  health  Centre,  health 
and  We  I  fare ,  Ottawa,  Ontario.  BIA  0LJ.  Canada). 

IWiat  tminn  pfopAya  14(1);  l-l*;  1979.  1*9 

reft) 


The  Interaction  of  radio  frequency  (»f )  and  micro¬ 
wave  radiation  (10  MM/  to  )00  tot)  with  living 
tyttem*  on  the  molecular,  cellular,  and  macro- 
tcoplc  level  It  reviewed.  There  appear*  to  be  no 
adequate  batlt  for  ettabllthlnq  frequency  tpeciflc 
molecular  interaction*  at  electromagnetic  field 
Intentltle*  that  do  not  retult  In  an  jncreate  of 
tlttue  temperature.  Data  on  change*  In  calcium 
lew  efflu*  In  Itolated  cerebral  tlttue  of  neonatal 
chick*  due  to  eapoture  to  low  frequency  field* 

(9-79  h»)  or  Bf  field*  nodulated  at  frequencle*  of 
5-75  hr  tuggett  a  pottible  Interaction  on  the  cel¬ 
lular  level,  further  progrett  In  undemanding 
the  batlc  mechenl**>»  of  neural  proce»»e*  might 
lead  to  en  explanation  of  *c**e  effect*  (e.g.,  cal- 
cltM  Ion  efflu*)  that  cannot  directly  be  explained 
by  •  thermal  Interaction  mechenltm.  On  the  macro- 
tcoplc  level  Involving  phenomena  that  can  be  de- 
tcrlbed  In  term*  of  clettlcal  electrodynemlc*  (l.e., 
tanell't  equation*),  the  interaction  between  Br 
end  microwave  radiation  end  living  orgenltmt  can  be 
defined  In  term*  of  ebtorbed  power,  idilch  In  turn 
I*  determined  by  electric  permittivity,  magnetic 
permeabi 1 1 ty,  and  internal  field  lnten«ity.  An 
analytl*  of  himmn  phantom*  Indicate*  that  en  adult 
men  ebtorbt  90-200*  of  the  power  that  I*  calculated 
at  the  Incident  power  dentlty  time*  turface  area 
(one  tide)  of  a  man.  The  average  tpeciflc  ebtorp- 
t Ion  rate  can  be  tubttant lal ly  higher  at  re*onent 
frequencle*.  however.  The  total  pne'  ebtorbed 
and  It*  tpatlal  dlttrlbutlon  within  a  human  body 
are  function*  of  electromagnetic  field  frequency, 
field  polerltat Ion,  body- to- redl at  Ion  tource  con¬ 
figuration,  e*po»ure  environment,  and  tlttue  di¬ 
electric  conttant  and  conductivity.  Monuni  form 
heating  retult  Ing  free*  espoture  to  Bf  or  miermvave 
radiation  may  caute  a  variety  of  *econdery  Inter¬ 
action*.  for  etample,  preferential  heating  of  the 
hvpothalamu*  may  affect  thermoregulation  and  elicit 
aberrant  neurophvtlologlc  retpontet  even  at  rela¬ 
tively  low  power  dentlty  level*.  «d>lch  are  not  ac¬ 
companied  by  Increate  In  dwl#  body  temperature. 

One  of  the  mo* I  prominent  thermally  Induced  effect* 
where  temperature  Increate*  are  very  tmell  I*  the 
microwave  hearing  effect.  The  propoted  mechenltm 
for  thl*  effect  t»  a*  follow*:  electromagnetic 
radiation  cetne*  a  rapid  temperature  Increate  that 
generate*  thermal  expentlon  prettur*  In  the  brain 
matter  which  then  launchet  the  acouttlc  wave  of 
pretture  that  I*  detected  by  the  cochlea.  The 
cochlear  mlcrophonlc  frequency  I*  independent  from 
the  microwave  frequency  end  the  ebtorpt  Ion  pattern. 


4198  SOME  PE ASPECT  IVES  0M  BE  SE  ABC H  IMTO  T« 

BIOiOCICAl  BESP0NSE  TO  M0M-I0MI2IM4  ElEC- 
TBORACMETIC  BA0IATI0M  )  Sharp.  J.  C.  (MASA, 

Arne*  Be*.  Center.  Moffett  field.  CA  990)9). 

.Ini  lb(l ) :  9-10;  1979  (0  reft) 

Trend*  In  retearch  on  the  biologic  effect*  of  non- 
lonlllng  elec  t  rtMegnet  Ic  radiation  over  the  le*t 
three  decade*  ere  reviewed,  with  particular  refer¬ 
ence  to  the  propoted  tolar  energy  tpece  pewer  Me¬ 
llon  (IPS).  A*  a  retult  of  the  advent  of  radar  In 
World  war  II,  retearch  on  the  biologic  effect*  of 
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radio  frequency  radiation  reached  a  peek  in  the 
lata  1950s  and  aarly  1960s.  This  Mt  followed  by 
a  nadir  In  research  activity,  and  In  1965  not  a 
single  federal  agency  >ai  supporting  research  In 
this  area.  A  resurgence  of  research  has  occurred 
in  the  past  decade,  with  I)  federal  agencies  or 
departments  nos.  annually  supporting  a  multi-million 
dollar  effort.  One  project  associated  with  re¬ 
search  on  the  biologic  effects  of  nonlonitlng  ra¬ 
diation  is  the  proposed  solar  energy  SIS.  When 
fully  lap leaented ,  approximately  100  satellites 
uouid  be  placed  In  orbit  with  solar  collectors. 
Energy  sou 1 d  be  relayed  to  any  desired  location 
on  earth  via  a  carefully  controlled  alcrosreve  bee*. 
Under  optimal  conditions,  the  power  density  at  the 
center  of  the  collecting  antenna  array  >e>uld  prob¬ 
ably  be  no  greator  than  25  xAr/cw  (continuous  wave) 
at  a  frequency  of  2.65  6HX  The  env I ronaantal  and 
ecologic  inpacts  of  such  a  systaa  are  unknosm  at 
present.  Including  the  effects  frees  the  microwaves 
hearsed  to  earth.  It  Is  suggested  that  a  rveu  prag¬ 
ma. Isa  and  conservatlse  have  evolved  in  the 
United  States  uith  regard  to  such  research  and 
that  there  wou I d  be  Mide  opposition  to  lapleeient  ing 
the  SPS  systaa  If  It  were  Initiated  today. 


6159  A  fHVSlOLOGICALLT  COMBAT  till  TISSUl- 

EQU IVAif NT  LIQUID  BOLUS  TO*  NICBOUAVE 
nt  AT  I MC  or  TISSUES.  Hand.  J.  W.  (NBC  Cyclo¬ 

tron  Unit,  xaeese  rsal  th  Hosp .  .  Ducane  Boad,  London 
WI2  OHS,  England);  Bob  In  son.  J.  (.;  Srwarncerts  1  .  $.; 
Sheppard,  B.  J.;  (rant,  E.  H.  ?’*v»  **ed  Bio.  26(2) t 
626-6)1;  1979.  02  refs) 

A  physiologically  caaq>etlbte  and  mlcrcmrave  tissue- 
equivalent  liquid  bolus  systea  consisting  of  destran 
In  Brebs-BInger  solution  was  used  to  provide  effi¬ 
cient  mlcrosxeve  coupling  to  irregularly  shaped  aouse 
tissue  ulthout  adversely  affecting  this  tissue.  C ca¬ 
pias  pereittlvity  was  measured  at  frequencies  of 
91 S  NMx  and  2. 650  HH »  for  Brebs-BInger  solution  and 
for  solutions  of  destran  In  Arebe-Bloger  solution 
at  concentrations  o*  200.  TOO .  and  bOO  g/l.  It  was 
estlnated  that  less  than  1}  of  the  Incident  microwave 
peer  should  be  reflected  froa  tissue  lasersed  In 
the  bolus  solutions  compared  with  10-201  for  tissue 
iteaersed  in  Brebs-BInger  solution  only  and  more  than 
SOI  for  an  air-tissue  Interface.  In  en  esperlment 
without  a  loop  of  ester  lor i red  mouse  intestine  pres¬ 
ent  In  the  bolus  cell,  the  nlcrossave  applicator  was 
tuned  such  that  2  ?  0.2  mu  of  reflected  pnar  was 
present  at  a  forward  posar  level  of  A0  N.  t#»n  a 
loop  of  Intestine  was  Introduced  Into  the  bolus, 
the  reflected  power  remained  virtually  .^changed. 
Tests  with  mouse  leg  and  mouse  tall  In  the  bolus 
showed  that  heating  rate  exhibited  little  dependence 
on  orientation  or  position  of  the  sample  with  re¬ 
spect  to  the  microwave  field.  It  Is  concluded  that 
the  above  approach  should  be  useful  In  developing 
uniform  heating  of  small  laboratory  animals,  fur¬ 
thermore,  the  liquid  bolus  could  be  used  In  direct 
contact  with  the  skin  In  treatments  Involving 
microwave  heating  of  superficial  laslons  In  hvexen 
patients  and  would  allow  the  transformat  Ion  of  the 
eagles  shapes  of  treated  areas  Into  test  of  sl^le 
plane  geometry. 


6160  A  NON- INVASIVE .  PABTI At -BOOT  EXP0SUBE 

NETHOO  T0B  ISEASUBINC  THE  COMPLEX  PEBNIT- 
1IVITV  Of  BIOLOGICAL  SUBSTANCES  AT  HICBOWAVE  f  BE  - 
QUENCICS.  (Bnff.l  Nee  lakantaswamy ,  P.  S.  (Oepl  . 
Electrical  Engineering,  Indian  Inst.  Technology, 
hadras  6000)6,  India);  Gupta,  K.  B. ;  Basavaraju,  B. 
Me.,'  fltof  i>v  .~c«9N.f  16(6):  6I9-6J6.  19/8.  (10  rafy) 

A  non- invasive,  partial-body  exposure  method  for 
measuring  the  complex  permittivity  of  slab-like 
dielectric  materials  at  microwave  frequencies  is 
described.  A  Gaussian  beam  launcher  Is  used  to 
Irradiate  selectively  the  test  material  at  the  par¬ 
ticular  position  of  Interest,  and  an  X-band  reflecto- 
metrlc  bridge  arrangement  Is  used  to  measure  the 
amplitude  end  phase  of  the  reflected  beam  wave. 

The  real  and  Imaginary  parts  of  the  permittivity 
are  computed  using  the  measured  data  and  the  the¬ 
oretically  formulated  expression  for  the  reflection 
coefficient,  measurements  at  X-band  frequancies 
were  performed  for  dielectric  materials,  such  as, 
acrylic  plastic,  bakelite  hylam,  human  skullbone 
(In  vitro  measurements),  and  the  mldportion  of  the 
palm  (In  vivo  measurement).  The  real  parts  of 
the  dielectric  constants  of  the  test  materials 
measured  by  the  present  method  agreed  closely  with 
the  results  using  von  Hlppel’s  method.  However, 
there  were  deviations  in  the  results  for  the  loss 
tangents,  for  the  external  surface  of  the  htenen 
skull.  In  particular,  the  real  part  of  the  permit¬ 
tivity  aqreed  closely  with  the  nominal  value,  but 
the  lost  tangent  indicated  deviations  that  can 
ba  attributed  mainly  to  the  surface  Irregularity  of 
the  Interior  base  of  the  skull.  Basultt  obtained 
for  the  occipital  region  of  the  skull  were  in  close 
agreement  with  the  nominal  value  owing  to  the  fact 
that  the  occipital  region  Is  fairly  thick  and,  for 
the  test  skull  used  in  this  experixwnt,  the  external 
protuberance  and  crest  at  the  occlplt  were  not 
gecmetrlcally  significant,  for  In  vivo  measurements 
on  the  mldportion  of  the  palm,  the  values  of  both 
the  real  part  of  the  permittivity  and  the  loss  tan¬ 
gent  agreed  closely  with  the  respective  nominal 
values.  It  Is  concluded  that  this  noncontact  and 
nondestruct  I ve  approach  to  measuring  complex  per¬ 
mittivity  Is  suitable  for  in  vivo  or  In  vitro  mea¬ 
surements  In  biologic  experiments  Involving  radia¬ 
tion  dosimetry. 


bl6l  NABBING  Of  THE  NEAB-f  lELO  fATTtBN  IN 

SIMULATED  BIOLOGICAL  TISSUES.  (Buff.  I 
Gajda,  G.  (Dept.  Electrical  Engineering,  Unlv. 
Ottawa.  Ottawa,  Ontario,  Canada);  Stuchly,  M.  A.; 
Stuchly,  S.  S.  F’e.-f ismiv-e  Utt  15(6).  120-121; 
H79.  (9  refs) 

A  simple  system  for  mapping  the  e lec t r lc-f leld  pat¬ 
tern  In  a  simulated  tissue  Is  described  and  Its 
performance  evaluated  The  basic  components  In¬ 
clude  a  microwave  generator,  a  test  applicator,  a 
container  with  I Iquld-t issue  phantoms,  an  alectrlc- 
fleld  probe,  a  detector,  an  amplifier,  and  an  1-7 
recorder.  The  system's  short  probe  It  sensitive  to 
the  f-fleld  In  one  direction,  which  Is  driven  along 
a  selected  path  by  the  1- scan  of  the  1-7  recorder, 
while  the  Intensity  of  the  field  measured  by  the 
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diode  detector  It  recorded  simultaneously  along 
the  T-coordlnate  of  the  racordar.  To  evaluate  the 
system's  performance  tha  proOe  was  Intarted  Into 
a  taction  of  th*  waveguide  terminated  by  an  ab¬ 
sorbing  mat.  Tha  probe  penetrated  tha  met  and  wet 
arranged  In  tha  canter  of  the  waveguide  paral let 
to  tha  direction  of  propagation.  Tha  directional 
retponte  of  tha  probe  wet  found  by  monitoring  the 
transmitted  tignal  egelntl  the  angular  petition 
of  the  proba.  The  coupling  coefficient  (5jt)  wet 
found  to  be  -JJ  t  I  dB .  and  the  directivity  (tha 
ratio  of  coupling  coefficient  In  !>«  orthogonal 
dlroctlont)  wet  approximately  JO  dB.  Near-fleld 
patterna  In  simulated  muscle  llttua  (a  mixture  of 
water  and  glycerol),  the  t qua red  value  of  tha 
electric  field  strength  at  1  a  from  the  aperture 
of  an  applicator  operating  at  2.65  GHx .  and  the 
patterns  of  the  electric  field  across  the  tyaaetry 
line  of  the  applicator  at  distances  ranging  from 
0  to  25  ae  froa  the  aperture  of  the  applicator 
were  obtained.  The  systea  provides  a  viable 
complementary  or  alternative  technique  to  the 
thermogrephlc-camere  method  In  evaluating  the 
performance  of  aicrowave  applicators  for  local 
hyperthermia 


6167  CHARACTERISTICS  Of  THE  BIOLOGIC  ACTION 

Of  Nil  l  I  NETS A -RANGE  AA0I0WA«S  AND  THEIR 
POSSIBLE  NtDICAl  APPLICATIONS  CAha. )  Sevasl'- 
lenova,  l.  A.  (Oncology  Res.  Center,  USSR  Acad 
■Radical  Sciences.  tSoscow,  USSR).  Paata  Akati  Mmi 
*a A  SSSK  (2):  65-68.  1979-  (21  raft) 

Studies  on  the  biologic  effects  of  ml  1 1 lemter-renge 
radiowaves  and  their  possible  medical  applications 
are  reviewed.  Nlllimetar  waves  do  not  have  any 
serious  Injurious  effect  on  microorganisms.  They 
increase  the  mitotic  activity  of  yeast  cells,  the 
nieaoer  of  col  Icl n- synthes 1 1  Ing  taatmriakia  aeli 
cells,  have  an  Inhibiting  effect  on  adenovirus, 
and  Increase  the  nucleic  acid  levels  In  the  cells. 
Nlllimetar  waves  cause  no  mutagenic  changes  In 
bacteria.  They  enhance  the  entltiasor  effect  of 
previous  a-ray  treatment  of  chemotherapy,  end  they 
protect  the  erythrold  cell  line  of  the  bone  marrow 
from  the  harmful  effects  of  x-rays  and  cytostatic 
drugs  millimeter  waves  may  inhibit  ti^or  growth, 
and  no  s  t  Imj I  at  I  on  of  t  i»w>r  growth  has  been  ob¬ 
served.  The  biologic  effects  are  strongly  fre- 
quenc  y - dependen  t . 


616  3  f ItCTROfSACNf TIC  FIELDS  AND  POWER  DEPOSITION 

IN  dOOT- OP -AC  VOLUTION  NOOtlS  Of  NAN.  (Ptf.  ) 
Vu.  T-R.  (Lockheed  missiles  and  Space  Co.,  Inc.. 
Sunnyvale.  CA  9*086)  im  TVvpta  tKerrvr,'*  Theory 
Ttoh  NTT-27(J):  279- 281;  1979  05  refs) 

The  feasibility  of  using  the  surface  Integral  equa¬ 
tion  (SIC)  technique  to  xnatyXe  the  electromagnetic 
fields  and  power  deposition  In  a  homogeneous  diel¬ 
ectric  body  of  revolution  of  biologic  tissue  Is 
demonstrated  The  method  also  applies  to  any  ar¬ 
bitrarily  shaped  body-of - revol ot  Ion  models  of  men 
and  animals.  Although  the  lllimlnetlng  sources 
considered  here  are  plane  waves  for  near  rone 
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sources  such  as  manpack  radio  antennas,  direct- 
contact  aperture  sources,  and  corner  reflectors,  the 
technique  still  applies.  Niaeerlc  results  for  elec- 
tromagnet Ic  fields  and  power  deposition  In  a  body- 
of  -  revol  u  t  ion  model  of  a  hmen  torso  with  a  height 
of  I . 78  m  were  evaluated  for  frequencies  of  JO,  80. 
and  )00  NHx .  It  sms  found  that  the  strongest  power 
deposition  In  the  torso  model  occurred  for  fields 
polar  I  red  along  the  longest  dimension  and  for  fre¬ 
quencies  near  the  first  resonance  (80  HHx)  of  the 
torso  body.  Hot  spots  were  also  observed  in  the 
neck  region  of  the  torso  body.  The  SIC  method  may 
be  general  lied  to  analyxe  I nhomogeneous  bodies 
by  employing  the  Invariant  Imbedding  technique, 
and  the  method  applies  over  a  wide  range  of  di¬ 
electric  parameters,  with  the  dielectric  constant 
ranging  frtas  1.1  to  lO7  end  the  conductivity 
ranging  frem  0-10*  mhos/m.  Because  of  the  versa¬ 
tility  of  the  moment  method  of  solutions  to  changes 
In  geometry  with  the  present  technique,  a  myriad 
of  body  configurations  may  also  became  tractable, 
e.g.,  a  hiaxen  torso  with  outstretched  arms  and  legs 
or  even  a  torso  carrying  a  manpack  transceiver. 


6I6A  I  NURD  I  SCIf  UNARY  AND  I  NTE  RNAT I  ONAl  CONTRI¬ 

BUTIONS  TO  At SI  ARCH  ON  BIOLOGICAL  IfflCTS 
Of  ELECTROMAGNETIC  WAVES:  BAST  PERFOAHANCES  AND 
fUTURt  CHALLENGES  fBv- )  Johnson,  C.  C.  (Oept. 
Bioengineer Ing,  Unlv.  Utah,  Salt  Lake  City.  UT 

8AII2).  Radio  Set  16(1 ) :  1-6;  1979.  (0  refs) 

Progress  In  research  on  the  biologic  effects  of 
electromagnetic  radiation  Is  reviewed  The  (astern 
turopean  countries  have  made  significant  attempts 
to  understand  the  nervous  and  behavioral  response 
to  electromagnetic  waves,  to  gauge  the  response 
of  the  blood-forming  and  Inmune  systems,  and  to 
establish  standards  that  protect  the  health  of 
occupationally  exposed  personnel.  The  Western 
countries  have  achieved  significant  progress  In 
perfecting  Inst  rixaentet  Ion  and  measurements.  In 
developing  dosimetry,  and  In  Investigating  the 
potential  of  electrosegnet Ic  radiation  In  medical 
appl icat Ions,  especially  In  the  treatment  of  cancer. 
Significant  accomplishments  have  also  been  made  In 
the  development  of  i proved  equipment  for  Irradi¬ 
ation  of  biologic  specimens  and  In  the  development 
of  Instriaeentatlon  for  making  nonperturbing  measure¬ 
ments  of  temperature  In  elect romagnet ic  fields. 
However,  despite  these  eccompl ishments,  there  Is 
no  consensus  as  to  the  hexards  of  elect  rr^agnet  Ic 
radiation  or  to  the  mechanisms  of  its  effects. 


6165  THt  (ItCTRIC-FKLO  PROBt  NCAA  A  NATCAIAl 

INTERFACE  WITH  APPLICATION  TO  THE  PROBING 
or  riElOS  IN  BIOLOGICAL  BOOKS.  )  Smith,  G. 

S.  (Sch.  Electrical  Engl  near Ing,  Georgia  Inst. 
Technology,  Atlanta,  GA  30332).  7 EFT  Trnna  ffi>- 

rosan**  Theory  Teeh  HTT-27(3>  270-278;  1979.  ('0 

refs) 

A  worst  case  analysis  was  formulated  to  determine 
the  effect  of  a  nearby  Interface  on  the  response 
of  an  electric  field  probe.  The  results  of  the 
analysis  showed  that  the  Interaction  between  the 
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electrically  thort  probe  am)  the  Interface  bad  (be 
following  properties.  Tba  Interaction  (error  In 
response)  l«  decreased  If  (be  radius  or  tb«  length 
of  t bo  probo  It  reduced.  A  law  value  for  t bo  load 
abidance  at  tba  terminate  of  the  probe  will  pro* 
duca  lett  Interaction  than  a  high  value  of  the  load 
admittance.  An  Increate  In  the  dittlpation  in  tba 
madltai  turroundlng  the  probe  will  decreate  the  in¬ 
teraction  at  a  dittance  from  the  Interface  but  can 
Increate  the  Interaction  when  the  probe  It  very 
clote  to  the  Interface.  The  ute  of  a  probe  with 
a  concentric  cylindrical  Intulatlon  of  a  permit¬ 
tivity  ratio  much  greater  than  I  can  reduce  the 
Interaction  to  the  level  that  It  obtained  with 
an  Open-c Ircul ted  bare  probe  with  the  tame  dlmen- 
tlcnt;  the  Interaction  for  the  Intulaied  probe, 
tail  Ike  (bat  for  the  bare  probe,  will  be  independent 
of  the  value  of  the  load  admittance  uted.  for 
electrically  thort  bare  probet  that  are  thin, 
the  error  In  the  retponta  for  either  low  or  high 
valuet  of  load  edaittance  It  found  to  be  lett  than 
S3  when  the  dittance  from  the  Interface  It  greater 
than  (be  half-length  of  the  probe.  The  addition 
of  an  Intulatlng  theeth  with  a  permittivity  ratio 
mKh  greater  than  I  reducet  the  error  to  lett  than 
St  for  tpeclngt  where  (he  dittance  from  the  Inter¬ 
face  it  greater  than  one-third  the  half-length  of 
the  probe.  A  timpla  approximate  analytic  indicate* 
that  the  retponta  of  all  electrically  thort  Intu- 
lated  dipole  probet  will  exhibit  a  behavior  tlmllar 
to  that  for  the  probe  with  a  concentric  cylindrical 
Intulatlon  when  the  Intulatlon  It  not  very  thin 
and  (he  permittivity  ratio  it  mzch  greater  than  t. 
An  analytic  of  data  meetured  for  the  electric  field 
near  an  Inlarfaca  uting  an  electric  field  probe 
developed  by  the  MH  Indicate*  that  the  meatured 
retultt  are  In  general  agreement  with  the  theory. 


6166  ELECTAOHAGNE TIC  WD I  AT  ION  EHITTEO  ft  Oft 

VIDEO  COHPUTEA  TEAHlNAlS.  r<v.  del  It. 
It.  ft.  (tell  Telephone  Lab..  Inc.,  hurray  Hill,  HJ 
07976) ;  Peterten,  t.  C.  Aw  jnJ  lf|r^  4ee*'o  J  60(6): 
300-J09!  1979.  (6  reft) 

( tec t romeqnet Ic  radiation  (CH»)  emlttlont  from 
typical  video  terminate  (CAT)  uted  by  the  tell 
Sytten  were  meatured.  llectrlc  field  ttrength 
and/or  power  dentlty  meeturement t  were  made  over 
the  frequency  range  of  10  kHj  to  18  GHz.  With 
the  exception  of  a  digital  graphic*  terminal  and 
a  Tektronix  dltplay  unit,  meaturable  level*  oc¬ 
curred  at  freguenclet  extending  only  up  to  a  ">e*l- 
tux  of  about  ISO  nhi.  for  the  above  exception*, 
a  n ember  of  email  tlgnalt  In  the  hundred*  of  HH/ 
region  were  detectable;  however,  thete  tlgnalt  were 
due  to  computer*  and  other  peripheral  equipment. 

In  all  cate*  the  valuet  of  the  total  root  wean 
tquare  (AHS)  electric  field  ttrength  were  well  be¬ 
low  the  mot r  ttrlngent  eapoture  ttenderd  uted  any¬ 
where  In  the  world.  The  maximum  total  *Hr  electric 
field  ttrength  of  all  meatured  frequency  component* 
for  each  CAT  wet  about  0.01  V/m  and  reiulted  pri¬ 
marily  from  emlttlont  attoclated  with  the  ttmep 
circuitry  (below  I  nm /  Including  all  xteaturable 
harmonic*).  Irradiance  meeturement*  indicated  that 


LiV  eapoture  level*  were  well  belt—  the  rectxxmended 
level*  In  the  NIOSH  criteria  document.  There  It 
no  experlamntal  or  epidemiologic  evidence  pretent ly 
available  to  Indicate  that  the  above  level*  of  (HA 
could  have  any  detrixieniat  effect*  on  the  health 
of  per tonne  I  uting  CAT  device*  like  the  one*  ex¬ 
amined  In  thlt  ttudy. 


6167  INDUSTAIAl.  SCIENTIFIC,  AND  HCOICAl  HICA0- 

WAVIS:  SOHC  f ACTS ,  SOHt  fINANCCS,  SOMC 
f EAAS .  AND  TNC  fUTUAI.  (Itop.  )  Merbeugh,  A.  C. 

(No  affiliation  given).  Afvpfsouitfta  I8(J)-  63-65 
*8.  69.  it.  1979.  (6  reft) 

Induttrlal,  medical,  and  tclcntific  application* 
of  microwave  radiation  are  dltcutted.  Induttrlal 
heating  tyttemt  are  available  that  operate  at  fre¬ 
guenclet  of  9>S  and  7.6S0  HMr .  Output  power*  vary 
from  about  S00  V  for  tomr  domett  Ic  microwave  oven* 

Into  the  90-LW  region  for  texxe  induttrlal  heater*. 

In  a  recent  report  to  Congrett  (December ,  1978), 

NIOSH  noted  that  Jit  of  the  worker*  uting  radio 
frequency  tealing  and  heating  equipment  were  ex¬ 
po*  ed  to  radiation  level*  in  excett  of  the  pretent 
occupational  expoture  guideline*.  In  addition  to 
the  ettettment  of  the  potential  hazard*  of  micro¬ 
wave*,  thlt  technology  It  currently  being  invettigated 
for  the  detection  and  treatment  of  cancer.  One  of 
the  ttendard  Induttrlal,  tclentlflc,  and  medical 
frequenciet,  2.6SO  HHz,  it  being  uted  at  the  Unt- 
vertlty  of  Hlaml  School  of  Hedlcine  to  treat  malig¬ 
nant  brain  tumor*  that  have  been  Implanted  In  mice. 

At  (he  Unlvertlty  of  Utah,  retearcher*  are  ttudying 
the  millimeter-wave  propertiet  of  tittue*  to  try 
to  determine  whether  tome  European  and  Soviet  theo- 
rlet  are  valid.  Some  U.S.  tclentltt*  feel  there 
are  tpedflc  frequency  effect*  on  tlttuet  In  the 
millimeter  range*.  Alto,  Utah  tclentltt*  arc 
ttudying  the  water  content  of  the  lung*  via  micro¬ 
wave*.  Hlcrowavet  have  alto  been  uted  to  thaw 
frozen  blood.  Georgia  Inatltute  of  Technology  re- 
tearchert  are  utlnq  microwave*  for  the  uniform 
heating  of  froren  animal  kidney*.  Once  perfected, 
the  technique  may  be  uted  to  thaw  human  organ* 
that  are  ttored  In  tlttue  bank*. 


6168  AADIO  AND  TELEVISION  TAANSHITTEAS  AND 

THE  LIVING  ENVIAONHENT.  'Cm*.)  Hut  i  I , 

J.  (Inttltut  hygleny  a  epidemiologic,  Srotiarova 
68,  100  62  Prague  10,  Czechotlovak la) .  eel  Pup 
23(10):  S06-S08;  1978.  (10  reft) 

Studiet  on  the  pottlble  health  hazard*  of  the  elec¬ 
tromagnetic  radiation  emitted  by  radio  and  televl* 

1 1  on  transmitter*  are  reviewed,  and  typical  radia¬ 
tion  level*  meatured  In  different  countries  are 
presented.  Hygienic  ttendard*  are  recoetnended  for 
the  general  papulation  exposed  to  electromagnetic 
radiation  generated  by  radio  and  television  trans¬ 
mitter*;  the  expoture  should  be  limited  to  S  V/m 
In  the  frequency  range  of  0.03-30  nh/  I  V/m  In 
the  range  of  30*300  NHz ,  and  2.S  v/cm*  above  300 
NHz. 
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6169  *  STUDT  Of  TMC  HEALTH  STATUS  Of  AAOAA 

WORM  AS.  (ftv.;  Ojordjevlc.  2.  (Intt. 
Aviation  Medicine,  ,’emun .  Yugo*lavle);  Aolak,  A.; 
Stojkovlc.  It.S  Aankov I c ,  N, ;  Alttlc,  t.  Aviat 
,^om  dinnw  fkni  50(k):  396-39®;  1929. 

Th*  health  ttatut  of  322  radaf  worker*  (age*.  25-kO 
yr)  occupat ional I y  eapoted  to  pulted  mlcrowavet  of 
varlout  frequencle*  for  5-10  yr  mat  compared  with 
that  of  220  nonexpoted  control*  matched  with  re- 
•pact  to  age.  work  regimen,  and  kocial  and  living 
condition*.  Tha  Intantlty  of  microwave  expotur* 
wa*  general Iv  la»»  than  5  nu/cni .  Clinical  exam- 
(nation*  of  tha  workar*  Included  datal lad  Intarnal ( 
neurologic,  ophtha Imologlc .  otologic,  hematologic, 
and  blochanlcal  I nva«t  Igat  Ion*.  Thara  war*  no 
*tat I »t leal ly  »lgnlflcant  dlffaranca*  In  clinical 
or  laboratory  finding*  between  expoted  and  control 
workar*.  Howavar,  ganaral  *ub)actlva  complaint* 
tuch  a*  haadacha,  fatigue,  and  Irritability  «ara 
obterved  nora  fraguantly  In  tha  expoted  workar* 
than  In  control*.  Tha*a  tubjectlve  complaint*  can 
not  ba  ate r I  bed  only  to  olcrowava  expotur*  bacau** 
tha  workar*  wara  al»o  expoted  to  uncomfortable 
occupational  condition*  tuch  a*  Inadaquata  air 
tanparatura,  poor  lighting,  high  nol*a  laval,  and 
tha  naca*»lty  of  paving  attantlon  to  radar  tcraan*. 
Haraful  affact*  *ron  alcrawav*  **po»ura  ara  con - 
cludad  to  ba  willkaly  In  radar  workar*  tmrklng 
undar  normal  condition*. 


6170  ELECTAOnACNETIC  O0WT*  AASOAPTION  IN  CUIN- 

DAICAL  TISSUf  MODELS  EXCITED  AT  A  LOOP 
ANTENNA.  Clf>v.2  Tonayaa**,  T.  (A**.  In«t.  Electrical 
Common  I  cat  Ion ,  Tohoku  Unlv.,  Sandal  990,  Japan); 

Suxuk  I ,  T.  i  Nl  thl  da.  S,  rlantnfwi  !>t*  15(9):  T  25- 
127;  1979.  (9  raf«) 

A  cylindrical  homogeneout  tittue  nodal  In  tha  flald 
of  a  loop  antanna  located  coaalally  I*  propo»ad  to 
naatura  electromagnet Ic  powar  abtorptlon  in  biologic 
t I t«uat .  Slnpla  computation*  ara  darlvad  for  the 
a  I  act  roxxagnet  Ir  powar  ab*orptlon  bated  on  tha  xt  unp* 
lion  that  tha  wavelength  It  largo  compared  to  the 
radio*  of  tha  cylindrical  tl**oo*.  Tha  pr»«*r  ab¬ 
torptlon  eoafflclant  for  cylindrical  tlttuat  (tha 
ratio  of  tha  abtorbad  power  In  the  tlttua  to  tha 
total  radiated  power  In  the  loop)  Increatat  at  the 
radii  of  tha  loop  and  cylindrical  tlttua  approach 
each  other.  Although  tha  coaxial  arranganent  of 
tha  loop  antanna  and  the  cylindrical  tl»»u*  I*  a 
rather  Ideal  lied  nodal  of  the  real  phytlcal  ttruc- 
tura,  th*  ratultt  nay  ba  uteful  for  determining 
total  abtorbad  power  attlnate*  In  real  tlttuat. 

Tha  darlvad  aquation*  ara  tlnpla  and  way  ba  computed 
with  a  pocket  calculator  If  a  tabla  of  Ac***)  func¬ 
tion*  for  complex  arg.mwntt  I*  available. 


6171  ME  CHAN l Sit  Of  LETHAL  ACTION  Of  2.950-HMi 

AAOIATION  ON  RICAOOAOAMISNS.  'KXfi.  ) 
Vela,  t.  A.  (Oapt.  Biological  Science*.  North 
Tana*  State  Unlv  ,  0*n ton .  T«  76203);  Wu.  J.  f. 
4rr*  ©nn'rvwt  Ift rr»H«!  32(3) :  550-553;  1979-  (I® 

ref  ») 
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Th*  aachanltn  of  lethal  action  of  nlcruwave  radia¬ 
tion  on  nlc roorgan i *n*  wa*  fnvettlgatad  utlnq 
varlou*  bacteria,  act Inamycetet,  fungi,  and  bac¬ 
teriophage*  expoted  in  the  pretence  and  abtence 
of  water.  All  Irradiation*  wara  performed  in  a 
*peclally  conttructod  tlalnlett  tteel  cavity  cou¬ 
pled  to  a  magnetron  tuba  capable  of  emitting  1.5 
kW  of  forward  powar  at  2,950  1  70  R Hr.  Energy  out¬ 
put  wa*  a  flue  of  1  klf  (1,000  ,1/tec  I  at  the  cample 
location*.  To  eeanlne  the  thermal  component  of  the 
bactericidal  propertle*  of  microwave*,  a  carl** 
of  aeparimantt  wa*  performed  In  which  th*  rat*  of 
Inactivation  of  viable  mlcroorganitm*  wa*  compared 
with  the  temperature  of  th*  tutpendlng  mediim. 

Tha  tyttam  of  choice  wa*  contlderad  one  In  which 
mlcroorganitm*  could  aaltt  In  either  th*  pretence 
or  abtence  of  mater.  It  wa*  found  that  inactivation 
of  vo 1 1  Aactobacttr  d« pended  on  th*  pretence  or 
abtanca  of  water.  It  wa*  found  that  inactivation 
of  toll  AMOtobavUr  depended  on  the  pretence  or 
abtanca  of  water  and/or  on  tha  temperature  of  the 
tpecimen  after  Irradiation.  The  experiment*  vwrc 
repeated  eight  time*  with  different  toll  templet, 
and  th*  retultt  were  ettentially  identical.  In 
Ik  other  caper imentt  in  which  the  total  toil 
population  (heierotrophlc,  aerobic,  metophllic) 
wa*  counted,  the  retultt  were  ettentially  the  tame 
at  t hot®  for  A*cu>baat*r.  Th*  retultt  were  Inter¬ 
preted  at  thawing  that.  In  the  pretence  of  water, 
the  temperature  of  the  tutpendlng  medium  and 
bactarial  Inactivation  are  dependent  function*  of 
th*  total  amount  of  radiation  delivered  into  the 
cavity  by  the  magnetron  tube  and,  alto,  that  tem¬ 
perature  increet*  In  th*  vample  depend*  on  the 
pretence  of  water.  Since  the  loti  factor  (dielec¬ 
tric  coottant  m  lot*  taopen t)  of  water  at  2,950 
HHr  It  much  greater  than  that  of  toll  or  that  of 
th*  glatt  beaker*.  It  wa*  ettumed  that  the  major 
part  (*992)  of  microwave  energy  wa*  abtorbed  In 
th*  toil.  Aetultt  of  experiment*  In  which  di¬ 
vert*  microbial  population*  were  monitored  * homed 
that  bacteria,  act inamycelet,  and  fungi  were  In¬ 
activated  at  a  function  of  the  molt  tore  content 
of  the  toll.  That*  retultt  proved  that  th*  bacteri¬ 
cidal  effect  of  mlcrowavet  wa*  due  to  th*  total  amount 
of  water  In  th*  toil  temple.  In  more  than  70  repeti¬ 
tion*  of  thl*  experiment,  the  retultt  *  homed  that 
there  wet  a  dlttlnct  lot*  of  microbicidal  activity  at 
the  molttur*  content  of  the  tempt*  approached  rero. 

To  circumvent  the  problem  of  energy  ebtorpt Ion  by 
water  and  toil,  lyophlllxed  organitmt  were  Irradiated 
In  th*  dry  condition  and,  for  comperiton,  after 
molttening.  Th*  retultt  alto  thawed  that  cell 
killing  It  a  function  of  molttur*  content;  lyo- 
phlllied  yeatt  cell*  were  Inactivated  In  the  pretence 
of  water  but  turvived  large  dote*  of  radiation  In  th* 
dry  ttat*.  It  it  concluded  that  microbial  cell*  are 
not  inactivated  by  large  amount*  of  microwave  radia¬ 
tion.  furthermore.  It  It  clear  that  mlcrowavet  kill 
mlcroorganitm*  only  by  thermal  effect  and  that.  If 
there  It  a  nonthermal  effect.  It  it  not  a  bactericidal 
one,  although  the  pottiblllly  aaltt*  that  water  may  be 
necettary  to  potentiate  the  nonthermal  effect. 
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Tuengler,  R.  (Seaver  Chemistry  Lab.,  Pomona  Coll., 
Claremont,  CA  9171');  Keilawnn,  f.;  Camel.  1. 

:  Kit kr/opMk  1C)  36c(l/2):  60-6J;  1979  .  02  reft) 

The  effect*  of  allllieeter  mlcrowevvt  (HMW)  on  In 
vitro  enzyme  end  protein  function*  was  Invett  1 9# ted. 
The  effect  of  MMW  un  an  enzyme  *y*te«  we*  ttudied 
In  the  reduction  of  ethanol  by  alcohol  dehydrogenate 
(aolecular  wt  166,000)  in  a  conttent-f  l<»  technique. 
fre*h  templet,  each  with  a  I  a  I  cm-  *urfacc  area, 
were  irradiated  with  m  of  10  eW/ca*'  Intentlty; 
the  frequency  we*  varied  froa  60  to  IIS  GHz  with  a 
resolution  of  a  few  MMz .  Microwave*  had  no  tlg- 
nlficant  Influence,  having  let*  than  a  1.02  ef¬ 
fect  on  alcohol  dehydrogenate  turnover  rate.  The 
effect  of  MMW  on  protein  function*  wet  analyzed  in 
the  cooperative  binding  of  oxygen  and  heaaoglobin 
(aolecular  wt  67.000).  freth  tempi**,  each  with  a 
2*2  cm'  crott  taction  (6  time*  the  leaple  area  of 
the  alcohol  dehydrogenate  tyttaa) ,  were  Irradiated 
with  MNW  of  10  •ef/car1  Intentlty  In  the  *a«e  wanner 
a*  the  alcohol  dehydrogenate  tytten.  The  irradiation 
had  let*  than  0.62  effect  on  the  equilibria 
oaygen  contient  of  hal f -oaygenated  hemoglobin. 

Since  the  Mount  of  pottlble  nonlinear  amplifica¬ 
tion  necettary  to  obterve  change*  in  protein  and 
hemoglobin  function  in  vivo  It  unknown.  It  cannot 
be  concluded  that  mmw  hat  no  effect  on  the  function 
of  the  alcohol  dehydrogenate  tytte*  and  on  the 
function  of  hemoglobin  in  oaygen  trentport. 


617)  PATHOGENESIS  Of  INSULIN  OSflCIENCT  INDUCED 

ST  ALTERNAT INC  MAGNETIC  FIELD  Of  INDUSTRIAL 
fREQUENCY.  (Hua.)  Koletova.  N.  I.  (Dept.  Blo- 
chemlttry.  Medical  Intt.,  Tomtk,  USSR);  Volothlne, 

E.  I.;  Udlnttev.  N.  6.  Patel  Haiol  fkap  Tar  (6) : 

71-7);  1978.  (6  raft) 

The  affect  of  eapoture  to  alternating  magnetic 
field  (200  Oe.  SO  Hz.  I  a  26  hr  or  6.S  hr/dby  for 
S  contecutive  day*)  on  the  overall  terM  Intel  In 
activity,  free  Intulfn  level,  hepatic  glycogen, 
and  blood  glucote  level*  wet  ttudied  In  200  male 
rat*.  Single-time  eapoture  cauted  a  tlgnlflcant 
Increate  In  the  overall  wri*  intulln  activity 
(6.1  mg/g/)  hr  I  hr  after  eapoture  and  S.l  mg/g/) 
hr  68  hr  after  eapoture,  CMpared  with  2.5  "9/g/3 
hr  in  the  controlt);  the  normal  I zat Ion  of  thlt 
parameter  on  day  7  after  eapoture  wet  fo I  leaved  by 
another  Increate.  The  free  Intulln  level  wat  de- 
created  t Igni f leant ly  26-68  hr  after  eapoture.  and 
Incraated  t ign i f leant ly  7-16  day*  after  eapoture. 

The  hepatic  glytogen  level  wat  decreated  tlgnlf- 
I cant  I y  during  the  flrtt  26  hr  after  eapoture.  and 
wat  normal  thereafter.  The  blood  glucote  level 
thowed  no  tlgnlflcant  change.  Thete  flndlngt  Indi¬ 
cate  the  development  of  relative  intulln  deficiency 
after  t ing le- t Ine  eapoture.  following  repeated 
eapoture,  both  the  overall  tariP  intulln  activity 
and  the  free  Intulln  level  and  the  liver  glycogen 
level  were  decreated  t Ign I f leant ly ,  and  the  blood 
glucote  level  wat  incraated  t Igni f leant ly;  thete 
flndlngt  are  Indicative  of  abtolute  Intulln  defi¬ 
ciency.  The  contlderable  Increate  In  the  Intulln 
activity  following  tlngla-tlm*  eapoture  wat  Inter- 
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prated  at  an  iaqzortant  component  of  the  adapt  I  ve 
reaction  of  the  body  to  compentate  for  the  neuro¬ 
endocrine  and  metabolic  thlftt  obterved.  The 
more  deep-going  change*  teen  following  repeated 
eapoture  were  clotely  linked  to  the  derangement 
of  carbohydrate  and  energy  metebelitm. 


6176  COMPARATIVE  ASSESSMENT  Of  THE  EffICACV  Of 

SEDUAEN  AND  CTCL000L  ,  AND  THE  I A  COMBI¬ 
NATION  WITH  ELECTR0PULSE  TREATMENT  TOR  INCREASING 
THE  RESISTANCE  TO  E XPERI MENTALLY  INDUCED  MOTION 
SICKNESS.  (Hu*. )  Hattnev.  E.  I.  (Intt.  Medical 
Biologic  Problem*.  USSR  Minlttry  of  Public  Health, 
USSR);  2akharova,  L.  N.;  Polevoi.  I-  0.  Vaaln 
Ot c-rimo IjrOtfo i  (2):  27-32;  1979.  (29  reft) 

The  effect*  of  teauden  (0.01  and  0.005  mg),  cyclodol 
(0.006  mg),  combined  teduaen  (0.01  aig)  and  cyclo¬ 
dol  (0.006  mg),  and  of  l-hr  electropult*  treatment 
(S00-750  Mz,  current  Intentlty  0.)-2.5  "A.  galvanic 
caaiponent  25*302)  or  It*  combination  with  teduaen 
(0.005  mg)  or  cyclodol  (0.006  aig)  on  retlttance  to 
motion  tlcknett  Induced  caper imental ly  by  Corlollt 
acceleration  were  ttudied  in  )0  normal  men  aged 
26- )6  yr.  Preliminary  eaperlmentt  had  demonttrated 
that  eleclropulte  treatment  Inhibited  caloric 
nyttagmut.  Only  when  the  two  drug*  were  admln- 
ittered  In  combination  wat  there  a  tlgnlflcant  in¬ 
create  In  the  retlttance  to  motion  tlcknett.  The 
effect  of  the  drugt  wat  enhanced  by  eleclropulte 
treatment.  The  effect  of  the  electropulte  treat¬ 
ment  can  be  captained  by  the  ttlmulatlon  of  the 
hypothalamut  and  I  i <mb I c  structure*. 


6175  IMMUNOLOGIC  EffECT  Of  MICROWAVES.  (Hua.) 

Shandala,  M.  G.  (A.  N.  Marzeev  Kiev  Sci¬ 
entific  Ret.  Intt.  General  and  Communal  Hygiene, 
Kiev,  USSR);  Vinogradov,  G.  I.  Oig  Srnit  (10);  )6- 
38.  1978.  (5  reft) 

Recent  ttudlet  performed  In  the  USSR  on  the  iiamun- 
ologlc  effect*  of  tuper  high  frequency  (SHf)  radi¬ 
ation  In  eaper imrntal  animalt  are  reviewed.  The 
effect  of  )0-day  eapoture  to  SHf  field!  (1-50  uW/ 
cm')  on  the  phagocytic  reaction  of  the  neutrophil* 
and  on  the  ten**  complement  titer  wat  ttudied  In 
guinea  plgt.  The  microwave*  were  found  to  stim¬ 
ulate  phegocytotlt,  especially  In  animalt  exposed 
to  low  dote*.  The  ter\»»  complement  titer  wat  In- 
created  t Ign i f leant ly  even  6  wt  after  the  end  of 
the  treatment,  etpeclally  In  the  group*  treated 
with  low  dote*.  The  eapoture  of  albino  rat*  and 
guinea  plgt  to  a  50  uW/cm1  SHf  field  cauted  tig- 
ntflcent  Increase*  in  the  nimber  of  plague-forming 
cell*,  basophil  degranulation,  and  In  the  per¬ 
centage  of  damaged  neutrophil*.  Studies  on  the 
Joint  effect*  of  microwave!  and  environmental  pol¬ 
lutant*  (formaldehyde,  carbon  aajnoalde)  thowed 
that  in  the  pretence  of  a  non-el lergenlc  chemical 
substance,  the  end  effect  It  determined  by  the 
Intentlty  of  the  microwave  eapoture  (no  autoal ler¬ 
genlc  effect  It  teen  at  low  Intensity),  while  the 
Irradiation  of  animalt  pretreated  with  chemical 
allergen*  lead*  to  a  suppression  of  the  limaune 


28 


ELuXiga  e>  t  "ret*  Of  Notvonvnv  tm  tnvrw<* 
««,« utem  IVI II.  Sepiempe/  19/9 


CURRENT  LITERATURE 


(-•Activity  And  of  allergic  r«Actlon».  law  Infant  I  ty 
IrrAdlAtlon  doet  not  eliminate  the  effect  of  cham- 
IcaI  allergens. 


6t7«>  nICRQWAVl  AAOIATION  AND  CHIOAOIA2CPOXIDE : 

SYNERGISTIC  EFFECTS  ON  f IXED-INTEAVAL  BE¬ 
HAVIOR  I’ffxy.  >  Thomas,  J.  R.  (Behavioral  Sciences 
Dept..  HavaI  RedlcAl  Ret.  Intt.,  Bethesda,  NO 
20011) ;  Burch.  1.  S. ;  Yeandle.  S.  S.  Seimcr  20) 
(6)87):  1)57-1)58;  >978.  (7  refs) 

The  effect  of  lot.  intensity  (1  aW/cm’)  putted  micro¬ 
wave  radiation  (2.65  CHjr,  2-ySec  pulse  width,  500- 
H*  pulse  repetition  frequency)  on  chlordlarepoxlde- 
•odlfied  f I  ted- Interval  behavior  was  studied  In  four 
eel*  Long-Evans  hooded  rats.  The  animals  were  ex¬ 
posed  to  microwave  radiation  Iwxedlately  after  drug 
administration  for  a  )0-min  period.  Behavioral  ef¬ 
fects  were  measured  during  the  1st  hr  after  termin¬ 
ation  of  the  )0-nln  radiation  exposure.  All  ex¬ 
posures  were  conducted  under  near-fleld  conditions 
with  the  subjects  located  J.75  wavelengths  fro* 
the  antenna,  microwave  Irradiation  potentiated  the 
response-rate  Increasing  effects  of  chlordlatepox- 
Ide,  while  the  general  shape  of  the  drug  dose- 
effect  functions  remained  relatively  constant  under 
microwave  Irradiation.  These  results  Indicate  that 
brief  exposure  to  low-  Intens  I  ty  pulsed  microwave 
radiation  can  act  synergl St  leal ly  with  another 
•gent  In  affecting  the  behavior  of  an  organism, 
although  the  mechanism  of  Interaction  Is  not  clear. 


61  77  AADIOFAEQUENCY  RAD  I AT  I ON  ALTERS  TNI  IH- 

MUNC  SYSTIR:  ROOULAT I  ON  Of  T-  AND  B-LYRPH 
0CYTE  LEVELS  AND  CELL -REDIf.TEO  IRHUROCORPCTENCt  BY 
HYPERTHERRIC  RADIATION.  (Ft,}.  Llburdy.  A.  P. 
(Radiation  Sciences  Olv..  US.  Air  force  Sch.  Aero¬ 
space  medicine.  Brooks  Air  force  Base.  TX  787)5). 
.WEd t  Bee  77(1):  )6-66;  1978.  (25  refs) 

The  time  course  of  radio  frequency  radiation  (*f*. 

2b  RRl)- Induced  lymphopenia  In  C57BL/6  (R-2")  and 
Balb/c  (N-2d)  mice  -as  character  I  led  for  single  and 
multiple  APR  exposures.  In  addition,  the  effects 
of  RfR  on  thymus-dependent  and  -Independent  lymph¬ 
ocyte  frequency  In  the  spleen  and  on  cel  I -mediated 
Irmwmltv  were  Invest  igated.  TAiole-bodv  exposure  of 
RfR  (26  RH».  Boo  HW/CW.  5.6  W/kg.  raising  core 
temperature  by  2  C)  Induced  lymphopenia  and  neutro¬ 
philia  that  persisted  for  12  hr,  maximal  lympho¬ 
penia,  obtained  In  mice  given  three  hyperthermic 
RfR  exposures,  persisted  for  >15  hr  after  treatment. 
Rice  exposed  to  a  single  RfR  dose  recovered  in  6 
hr  as  compered  to  12  hr  for  mice  receiving  multiple 
doses  RfR- Induced  lymphopenia  -as  accompanied  by 
an  Increase  In  splenic  T-  and  l-lvmphocytes  that  -as 
more  pronounced  after  three  RfR  exposures  given  at 
)-hr  Intervals,  multiple  Af*  exposures  also  led 
to  a  significant  decrease  In  thymic  xmlght  and 
thymic  and  splenic  cell  density  and  to  suppressed 
cel  I -mediated  ixexunlty  (measured  by  In  ylvo  locel 
delayed- type  hypersensitivity),  “arm  air  exposure 
(61  C  to  produce  a  2  t  core  temperature  rise  In  15 
min)  Increased  B-lymphocyte  levels,  but  produced 


no  change  In  local  delayed-type  hypersensitivity. 

To  quantitate  the  degree  of  stress  associated  with 
RfR  treatments,  plasma  cortlcoid  levels  and  thymus 
and  spleen  weight  and  cell  density  were  measured 
immediately  following  thermogenic  RfR.  Plasma  cor- 
tlcold  levels  in  animals  given  single  or  chronic 
(20  times)  RFR  exposure  were  Increased  by  threefold 
and  thymic  weight  and  splenic  and  thymic  cell  density 
In  chronically  exposed  mice  were  markedly  reduced 
compared  to  warm  air  or  sham  controls.  To  determine 
If  the  steroid- Inducrd  effect  was  qual I  tat  I ve ly 
similar  to  that  observed  with  RfR,  6  mg/kg  methyl 
prednisolone  sodliax  succinate  was  Injected  intra- 
per I toneal ly .  Lymphopenia,  Increased  splenic  B- 
and  T-lymphocyte  frequency,  and  thymic  involution 
were  observed  along  with  reductions  In  thymic  weight 
and  splenic  and  thymic  cell  density  after  2  days. 

The  results  demonstrate  that  hyperthermic  RfR  pro¬ 
duces  significant  alterations  In  lymphocyte  dis¬ 
tribution  and  function.  The  RfR  effect  on 
cel  1  -modi ated  Ixeeunlty  may  be  mediated  Indirectly 
through  steroid-associated  actions. 


6178  ELECTRICAL  WIRINC  CONE  I CURAT  IONS  ANO 

CHILDHOOD  CANCER.  (Ftyi.l  Wertheimer, 

N.  (Dept.  Preventive  medicine  and  Community  Health, 
Box  C-265,  Unlv.  Colorado  medical  Center,  6200  E. 

Ninth  Ave.,  Denver,  CO  80262);  Leeper.  E.  Am  J 
E?iAmru>l  108  0):  27)-786.  1878.  (18  refs) 

The  relationship  of  excess  wiring  configurations 
suggestive  of  high-current  flow  to  the  childhood 
cancer  mortality  rate  of  the  greater  Denver,  Colo¬ 
rado  area  was  analyYed.  Cancer  data  were  collected 
for  )66  children  who  died  before  18  y '  of  age  be¬ 
tween  1866-187)  and  who  either  remained  at  the  same 
address  for  life  (108  children)  or  moved .  but  whose 
birth  and  death  addresses  were  known  (167),  and  for 
those  with  only  birth  (16)  or  death  (72)  addresses 
available.  Haps  of  the  addresses  denoting  the 
electrical  wires  and  transformers  in  the  vicinity 
were  drawn.  The  most  striking  difference  between 
the  cases  and  controls  (children  from  homes  not 
near  high-current  flow)  occurred  for  children  spend¬ 
ing  their  entire  life  at  one  address;  the  effect 
appeared  to  be  dose-related.  The  greater  the  ex¬ 
posure  to  the  current,  the  qreater  the  excess  of 
cancer  In  coxgsarlson  to  controls  that  was  observed: 
substations  with  very  high  expected  current  sheaved 
1001  with  cancer;  other  high  current  configurations 
(HCC)  with  high  expected  current,  6). It;  law  cur¬ 
rent  configurations  (LCC)  with  low  expected  current, 
67.lt;  and  end  poles  with  very  lorn  expected  current, 
)0.8t.  An  excess  of  cancer  cases  compared  to  con¬ 
trols  with  respect  to  HCC  was  noted  for  several 
types  of  cancer  (e.g.,  leukemia,  lymphoma,  and 
nervous  system  timers),  suggesting  that  HCC  may 
hinder  the  body's  general  ability  to  resist  cancer. 
There  was  a  significant  excess  of  cancer  among  men 
with  a  lower  current  configuration  for  the  birth 
than  the  death  address  and  amonq  men  fra*  stable 
(l.e.,  lifetime)  addresses  who  developed  cancer  after 
at  least  1  yr  of  postnatal  life  at  a  residence  near 
primary  -Ires.  The  HCC-cencer  relationship  was 
demonstrated  In  both  younger  and  older  subjects  and 
was  largely  attributed  to  the  HCC  residence  near 
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the  tine  of  cancer  onset.  Neighborhood,  street 
congestion,  soclel  cless,  or  family  structure  had 
no  sign! f I  cent  effect  on  the  MCC-cencer  mortality 
retes.  Although  the  reeson  for  the  correletlon 
between  MCC  end  childhood  cencer  Is  unknown,  It 
Is  suggested  thet  the  current  In  weter  pipes  or 
the  elternetlng  current  of  magnetic  fields  eiey  heve 
hazardous  physiologic  effects. 


4179  NICAOUAVE  DIATHERMY  THE  INVISIBLE  HEAI- 

tA.  I'ih,;.)  Greene.  J.  (food  end  Drug 
Admin. ,  Office  Public  Affelrs,  Aockyllle.  NO  20857). 
fat  Owunemer  13(1) :  7-11;  1979.  (0  refs) 

The  medicel  use  of  heet  produced  by  microwave  redl- 
etlon  (alcroweve  dletheray)  Is  reviewed.  Hlcro- 
weve  dletheray  cen  Induce  e  deep-heetlng  effect 
In  muscles  es  much  es  2  Inches  below  the  skin  end 
cen  relse  the  tempereture  of  the  eree  treated  to 
es  much  es  62  t.  Nlcroweve  dlethermy  Is  used  In 
the  treetment  of  muscle  polls  end  streins,  bursitis, 
tendonitis,  end  erthritls.  The  PDA  est Imetes  thet 
About  10,000  such  units  ere  being  used  In  the  United 
Stetes  by  chi roprectors .  physlcel  therapists,  fea¬ 
lty  physlciens,  end  verlous  medicel  technlclens. 
However,  the  f DA  ceutlons  cons>a*rs  to  check  with 
qualified  medicel  experts  before  undergoing  eny 
alcroweve  dlethermy  treetment.  Aedletlon  from 
these  Applicators  has  been  known  to  cause  cata¬ 
racts  in  patients  being  treeted  for  sinus  condi¬ 
tions.  The  possibility  also  exists  that  a  patient 
being  treeted  for  a  neck  or  shoulder  Injury  could 
be  subjected  Inadvertent ly  to  stray  radiation  In 
the  eyes.  In  addition,  painful  end  even  severe 
burns  of  the  skin  end  underlying  tissue  cen  occur 
If  too  much  radiation  Is  delivered  to  the  area 
being  treated  or  If  the  exposure  duration  Is  too 
long.  The  fOA  plans  In  1979  to  publish  a  proposed 
regulation  establishing  a  performance  standard 
for  alcroweve  diathermy  units  thet  Is  based  on 
the  Agency's  overall  Investigation  of  these  medical 
devices.  The  standard  wilt  cover  four  Important 
use  areas  that  the  fOA  thinks  will  Improve  their 
safety  and  effectiveness.  The  areas  are  alnliwxi 
therapeutic  heating,  maxlmu*  microwave  radiation 
leakage,  product  Interlocks  and  controls,  and 
user  Information.  The  mexlmixx  microwave  radiation 
leakage  provision  would  ban  applicators  that  gen¬ 
erate  large  amounts  of  stray  radiation  outside  the 
Intended  treatment  area  but  would  permit  a  nominal 
amount  of  leakage  about  2  inches  from  the  outer 
edge  of  the  various  applicators  when  used  on  phan¬ 
toms  .  Once  the  standard  Is  published,  manufac¬ 
turers  will  have  1  yr  to  comply  with  Its  technical 
specifications  and  labeling  regul rement s .  The  fDA 
can  take  legal  action  to  remove  from  the  market 
alcroweve  diathermy  units  currently  In  use  or 
manufactured  before  the  standard  If  they  are  foseid 
to  pose  a  significant  health  haxard  under  the 
Agency's  Radical  Device  Amendments  of  1976. 


6180  CUAAfNT  STATUS  Of  NICAOUAVl  THERMOGRAPHY 

fO*  NIDI CAl  APPLICATIONS.  fFnfi.)  Schult*. 
S.  (Dept.  Physics,  Onlv.  California.  San  Diego,  la 


Jolla.  CA  92091).  Iffy  frond  MW  Sot  NS-2612.  part 
2):  2722-272);  1979.  (6  refs) 

The  physical  processes  involved  In  alcroweve  ther¬ 
mography  of  the  hixnan  body  are  described  and  the 
problems  associated  with  the  determination  of  the 
volume  temperature  of  the  body  are  discussed.  In 
addition,  some  possible  biomedical  uses  of  micro¬ 
wave  thermography  are  presented.  Nlcroweve  ther¬ 
mography  of  the  htexan  body  Is  based  on  the  measure¬ 
ment  of  Infrared  radiation  emitted  by  the  human 
body  over  a  continuous  frequency,  from  which  the 
absolute  temperature  may  be  Inferred.  The  electro¬ 
magnetic  absorption  properties  of  water  determine 
the  absorption  length  (or  penetration  depth)  of  the 
body's  thermal  radiation.  Since  the  penetration 
depth  Is  less  than  I  nm  at  Infrared  frequencies, 
convent lonel  thermography  can  only  determine  the 
surface  or  skin  temperature.  A  technique  that  uses 
much  lower  frequencies,  1-10  GHz,  to  determine  the 
body's  radletlon  temperature  has  recently  been  Im¬ 
plemented.  Since  penetretion  depth  Increases  sig¬ 
nificantly  with  lower  frequencies,  temperature  "hot 
spots"  or  anomalies  may  be  detected  In  regions 
several  centimeters  below  the  skin.  However,  tech¬ 
nical  problems,  such  as  impedance  matchinq  and  re¬ 
ceiver  sensitivity,  and  spatial  resolution  of  tem¬ 
perature  mapping  must  be  solved  before  microwave 
thermography  will  be  useful  for  determining  the 
thermal  radiation  from  a  specific  region  of  the 
hi m»n  body.  Nlcroweve  thermography  has  been  used 
under  clinical  conditions  to  screen  approx Imetely 
),000  women  for  breast  anomalies  at  ).)  GHz  and 
1,000  women  at  I.)  CM 7.  Anomalies  were  determined 
by  comparing  the  magnitude  of  the  temperature  asym¬ 
metry  between  corresponding  locations  on  the  right 
and  left  breast.  With  an  asymmetry  threshold  of 
I.)  C  at  I.)  GHz,  the  true  positive  and  the  true 
negative  probabilities  were  0.76  and  0.6),  respec¬ 
tively;  these  results  are  comparable  to  those  ob¬ 
tained  with  Infrared  thermography.  Nlcroweve  ther¬ 
mography  Is  a  noninvaelve  technique  that  does  not 
expose  the  patient  to  any  radiation  or  harmful  ef¬ 
fects.  Other  medical  problems  mav  benefit  from  the 
nonlnvasive  determlnat  Ion  of  volixxe  temperature, 
such  as.  vascular  congestion.  Internal  Infection, 
hypothermia  as  applied  In  cancer  treatments,  and 
energy  deposition  monitoring. 


6181  THRESHOLDS  FOA  PHYSIOLOGICAL  EFFECTS  DUE 

TO  AF  AND  MAGNETIC  FIELDS  USEO  IN  NNR 
INAGING.  (Bttf.l  Budlnger,  T.  F.  (Donner  Lab., 

Unlv.  California,  Berkeley,  CA  96720).  77717'  Tran* 

*u rl  Sox  NS-2612,  part  2):  2821-2825;  1979.  (52  refs) 

The  biologic  effects  of  radio  frequency  (AF)  healing, 
static  maqnetlc  fields,  and  electric  current  Induction 
due  to  rapid  chenqes  (dB/dt)  Induced  by  nuclear  maq¬ 
netlc  resonance  (NNR)  body  Imaging  were  Investigated. 
Heating,  the  melor  effect  of  AF  fields  on  the  body. 

Is  not  associated  with  any  serious  health  hazards 
provided  the  average  power  densities  do  not  exceed 
10  mu/cm}  for  )0  min.  The  safety  level  established 
by  0SNA  of  10  MU/ car  for  10  NHr-100  CM>  averaged 
over  6  min  Is  based  on  the  concept  that  the  elect ro- 
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magnetic  heat  load  should  not  exceed  man's  basal 
metabolic  rat*.  Howrver,  Russia  and  eastern  Euro¬ 
pean  countries  have  lower  limits  for  safety  that  are 
based  on  central  nervous  system  and  behavioral  re¬ 
sponses.  Static  fields  below  0.5  tesla  (T)  should 
be  tolerated  wl thout  III  effects.  However,  this 
standard  has  not  been  confirmed  and  no  well-defined 
epidemiologic  study  with  a  sufficiently  large  pop¬ 
ulation  of  exposed  individuals  shewing  the  Inte¬ 
grated  effects  of  magnetic  field  exposure  of  levels 
*0.5  T  has  been  undertaken.  Current  densities  of 
J  uA/cm* ,  produced  by  rapid  changes  In  magnetic 
fields  of  )  T/sec,  should  not  cause  any  biologic 
effect*.  However,  wave  form,  energy,  dose  rates, 
and  time  intervals  must  also  be  considered  when 
assessing  the  physical  stimulation  of  biologic 
systems  by  electric  current  Induction,  particularly 
If  a  db/dt  of  >3  T/eec  Is  applied.  Safe  NMR  Im¬ 
aging  Is  possible  if  time  varying  fields  such  as 
1.5  mT  (15  6)  at  60  Hi  are  used.  In  conclusion, 

NMR  Imaging  should  not  produce  health  hazards  If 
RF  power  densities  are  less  than  10  my/cm* ,  static 
magnetic  fields  are  less  than  0.5  T,  end  the  tem¬ 
poral  variation  of  fields  Is  less  than  3  T/sec. 


618}  RF  USED  TO  FIGHT  CANCER.  (Eng. )  Rrlnton, 

J.  8.  (No  ef  f  1 1  lation  gi  ven) .  Flextronic** 
52(9)  88-90;  1979.  (0  refs) 

Tim  use  of  radio  freguency  (RF)  hyperthermia  In  **- 
perimental  cancer  therapy  Is  reported.  The  tech¬ 
nique  Is  based  on  the  fact  that  normal  tissue  is 
capable  of  dissipating  more  heat  than  timor  tissue; 
the  heat  generated  In  cancer  cells  causes  changes 
In  cellular  pH  and  other  factors  that  can  kill  the 
cancer  cells.  In  one  clinical  trial  27.12-HMi  RF 
heating  (62.2  C)  was  used  for  30  min  just  prior  to 
radiation  therapy  (RT)  for  the  treatment  of  malignant 
melanoma,  a  timer  resistant  to  ionlfing  radiation. 

At  6  mo  after  this  combined  therapy.  16  of  l8  tumors 
In  9  patients  had  completely  responded  In  contrast 
to  only  1  of  8  timers  In  patients  treated  with  rad¬ 
iation  only.  Two  factors  inhibiting  the  development 
of  RF  hyperthermia  In  cancer  therapy  are  a  lack  of 
firm  research  results  based  on  we  1 1 -control  led 
experiments  end  e  paucity  of  RF  hyperthermic  equip¬ 
ment.  A  system  especially  developed  for  RF  hyper¬ 
thermia  research  has  recently  been  introduced  that 
usas  a  microprocessor-coot rol led  RF  generator  that 
operates  over  a  frequency  range  from  10-2,500  NMz 
Temperature  Is  measured  In  the  timr»r  with  nonmatel  1  lc 
thermistors  irfiox*  output  Is  fed  to  e  microprocessor 
that  In  turn  controls  RF  output.  Temperature  Is 
controlled  to  within  tO. 1  C. 


6183  HYPERTHERMIA  -  'HOTTEST  NEWS  IN  CANCER 

THERAPY.1  fSHp.;  leff.  0.  N.  (No  af¬ 
filiation  given).  Nnf  VorlA  ffeua  20(10):  52-53. 
57-58.  60.  65.  69;  1979.  (0  reft) 

The  use  of  microwave  end  shortwave  radio  hyperthermia 
for  cancer  therapy  Is  reported.  Rased  on  the  fact 
that  cancar  cells  ere  more  sensitive  to  h*#t  then 
normal  calls,  hyperthermia  Is  being  used  to  selec¬ 


tively  destroy  tumors.  In  one  case,  a  56-yr-old 
wnman  with  three  surface  nodules  that  grew  at  the 
scar  site  6  yr  after  a  radical  mastectomy  was  treated 
with  10  60-mln  applications  of  2.650-HM/  microwave 
energy.  Timor  temperatures  reached  63-65  C.  At  the 
end  of  her  twice-weekly  hyperthermia  sessions,  the 
nodules  had  disappeared;  however,  6  wk  later  all 
three  recurred,  though  only  at  the  margins.  Central 
areas  of  necrosis  were  healed.  At  least  a  902-plus 
response  to  treatment  was  observed  In  another  pa¬ 
tient  who  was  treated  with  hyperthermia  in  combina¬ 
tion  with  drugs  and  ionizing  radiation  for  a  bleeding 
vaginal  le iamyosarcama .  In  general,  microwave  hyper¬ 
thermia  Is  used  only  for  small  skin  surface  or  sub¬ 
cutaneous  tumors  because  of  the  Inability  of  micro- 
waves  to  penetrate  more  deeply  Into  the  body.  Htxr- 
ever,  tests  with  shortwave  radio  hyperthermia  at 
a  freguency  of  13.56  HH/  indicate  that  this  modality 
Is  capable  of  elevating  the  temperature  of  e  tumor 
of  any  size  and  anywhere  In  the  body  to  50  C. 

Radio  frequency  hyperthermia  appears  to  be  theoret¬ 
ically  ideal  for  large  sarcomas  that  keep  grewing 
despite  surgery.  Irradiation,  end  chemotherapy.  To 
date,  75  mal Ignenc ies  In  66  patients  with  large 
sarcomas,  melanomas,  end  other  diseases  that  had 
felled  standard  therapy  have  been  treated  with 
radio  frequency  hyper thermiq;  marked  tumor  necrosis 
has  been  observed  in  about  half  of  these  patients, 
and  there  have  been  e  few  remarkable  remissions. 


6184  MICROWAVES  HELP  DETECT  TUMORS.  (Eng.) 

Hindln,  H.  J.  (No  affiliation  given). 

EUotronio*  52(8):  85-86;  1979-  (0  r*f%) 

The  use  of  microwave  radiometers  for  the  detection 
of  breast  cancer  Is  discussed.  Cancerous  tissue 
Is  usually  accompanied  by  an  increase  In  local 
temperature  of  e  few  degrees.  This  radiation  can 
travel  through  hiaxen  tissue  for  distances  up  to 
several  centimeters,  end  It  can  also  escape  from 
the  body  If  Its  source  Is  close  enough  to  the  sur¬ 
face.  Once  out,  the  radiation  is  readily  detected 
by  present-day  microwave  radiometric  receivers. 

Thus,  nonlnweslve  scanning  of  #  patient's  natural 
microwave  emissions  can  be  used  to  locate  possible 
cancerous  hot  spots.  Microwave  detection  at  fre¬ 
quencies  of  1.3  Arid  3  3  GHz  has  been  used  In  clin¬ 
ical  tests,  end  It  h#s  been  demonstrated  that  mi¬ 
crowave  scanning  in  combination  with  Infrared  ther¬ 
mography  can  detect  as  many  cancers  as  I-reys  alone 
end  has  the  semr  true  negative  ret*.  80th  the  1.3- 
end  3.3*GMz  radiometers  ere  camper  I  son- type  super¬ 
heterodyne  receivers  with  a  1 00 -MHz  intermediate 
frequency  bandwidth  centered  at  60  MHz.  The  input 
to  the  first-stage  tunnel-diode  amplifier  is  switched 
at  an  8-Hz  rate  between  the  antenna  that  picks 
up  the  hiaxen  body  radiation  and  a  matched  load 
whose  temperature  Is  controlled  by  e  thermoelectr lc 
r*fr Igeretor .  Tests  funded  by  the  NIM  ere  being 
conducted  on  the  properties  of  millimeter  micrcwrave 
thermography  (11  and  30  GHz),  and  clinical  trials 
of  millimeter  systems  combined  with  conventional 
infrared  end  manewoqr  ams  are  being  conducted  at 
Denver's  Swedish  Hospital.  In  Europe,  a  group  from 
Phillips  GmbH  in  Hamburg,  West  Germany  Is  perform¬ 
ing  2-GHz  examinations  at  *  breast  cancer  detection 
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clinic  In  Strattburg,  France.  Their  system  fea¬ 
ture*  real-time  compentat Ion  for  variable  Antenna- 
thin  Interface  energy  reflect  loot. 


618$  A  HISTOPATHOLOGIC  STUOV  ON  THE  EFFECTS 

OF  AADIOFREQUENCY  THERmOTHE RAPT  ON  MALIC- 
NANT  TUMORS  OF  THE  LUNC.  toy.)  Sugear,  S.  (Dept . 
Surgery,  State  Unlv.  New  York,  Downstate  Medical 
Canter,  Brooklyn,  NY);  LeVeen,  M.  H.  frznoar  kj 
(2):  767-783;  1979.  (62  reft) 

Hlttologlc  alteration*  of  malignant  lung  tumors  In 
three  patient*  treated  by  repeated  local  radio 
frequency  (RF)  heating  are  reported.  All  patient* 
«ere  heated  by  the  dielectric  method  utlng  l).$6- 
MH2  RF  radiation.  Short  burttt  of  power  were  se- 
quentlally  twitched  to  different  electrode  pain 
that  contlnuoutly  heated  the  cancer  but  avoided 
overheating  the  tkin.  In  addition  to  expected 
tiaxor  cell  degene  r  a  1 1  on ,  chenqe*  in  the  tumor'* 
ttroma  were  alto  obterved  after  RF  heating.  Stro¬ 
mal  blood  capillary  wall*  were  mattlvely  Infil¬ 
trated  with  round  cell*  and  underwent  degenerative 
change*  leading  to  necrotlt  and  obliteration  of 
the  tiexor't  vatcular  tupply.  Extensive  Infiltra¬ 
tion  of  the  ttroma  with  the  hott't  round  cell* 
alto  occurred.  Following  focal  necrotlt  and  rup¬ 
ture  of  the  ttroma.  pool*  of  lymphocyte*  ettabllthed 
direct  contact  with  heat  damaged  malignant  cellt, 
leading  to  Further  dettructlon  of  pertlttlng  tumor. 
The  hlttologlc  evidence  of  wldetpread  necrotic 
change*  of  all  hlttologlc  element*  of  the  tiaxor'* 
ttroma  and  a  reduction  and  wldetpread  dettructlon 
of  ttlll  recognizable  but  obvloutly  nonvlable  nettt 
of  tiaxor  alveole*  wat  bet t  teen  In  the  moil  central 
area  of  the  large  ttaxor  matt.  The  hi ttopathologlc 
change*  Induced  In  to!  Id  tiaxor*  by  local  RF  thermo- 
therapy  appeared  to  be  tlmilar  to  hlttologlc  changet 
occurring  In  acute  allograft  rejection.  Thit  tlm- 
llerlty  hat  not  been  noted  following  other  treat¬ 
ment  modal  I  tie*  In  cate*  of  tpontaneout  hiaxan  or 
animal  malignant  Imort. 


6186  THE  USE  OF  2*50  MEGAHERT2  Of  MICROWAVE 

IN  CANCER  THERAPY.  i [> v.  /  Luk.  K.  H. 

(Oept.  Radiation  Oncology,  Claire  2ellerbach  Saronl 
Timor  Inst.,  Mount  2 i on  Motp  and  Medical  Center, 
P.0.  8o«  7921,  San  Francltco,  CA  9*120);  Baker, 

0.  C.;  Purter,  P.;  Cattro.  J.  R.;  Manuel,  F.  fftya 
TWr  59(*)  :  60S-  *08;  1979  (9  reft) 

Preliminary  retultt  of  a  pilot  ttudy  on  microwave- 
induced  hyperthermia  (average  62.5  C)  for  the  treat¬ 
ment  of  26  patient*  with  tuperficlal  tienor*  are 
reported.  Local  tlttue  hyperthermia  wat  Induced 
utlng  a  microwave  unit  operating  at  2,650  MHr  with 
a  maalmm  power  of  125  V.  From  December  1976  to 
June  1977.  28  courtet  of  hyperthermia  were  given. 

Ten  of  theta  courtet  were  hyperthermia  treatment 
alone;  18  were  combined  with  radiation  therapy. 

The  entire  procedure  of  tlttue  hyperthermia  normally 
latted  about  90  min.  Generally,  the  Induction 
phate  of  the  heating  occurred  within  5  min,  with 
the  temperature  ritlng  from  )6.0  C  to  61.7  C.  The 
treatment  we*  then  given  for  another  60  min.  Minor 


fluctuation*  In  the  recorded  temperature  ranged 
from  *1.7  C  to  6J.5  C.  At  the  end  of  the  treatment 
courte,  the  thermal  wathout  we*  recorded  for  J 
min  and  the  temperature  dropped  from  6J.5  C  to 
)8.6  C.  Whole  body  temperature  wa*  not  signifi¬ 
cant  I y  elevated  (-1  C),  a*  measured  by  an  oral 
mercury  thermometer  placed  under  the  tongue  for 
5  min  before  and  after  hyperthermia  treatment*. 

When  the  applicator  of  the  microwave  unit  wa*  di¬ 
rected  ove'  major  blood  vettelt,  the  potential 
for  the  temperature  to  rite  wa*  greater.  Twenty- 
tlx  courtet  of  treatment  were  evaluated.  Local 
tienor*  thowed  an  Improved  retponte  rate  to  the 
tlttue  hyperthermia  alone,  a*  well  at  to  tlttue 
hyperthermia  combined  with  radiation  therapy. 

There  were  7  complete  retponte*.  11  partial  re¬ 
tponte*,  5  minimal  retponte*,  and  )  with  no  re¬ 
tponte.  In  addition  to  objective  evaluation  of 
t tenor  retpontet,  702  of  the  patientt  reported 
palliation  of  pain,  decreated  or  controlled  bleed¬ 
ing,  reduction  of  ooring  and  crutt  formation,  and 
decreated  foul  odor*  concurrent  with  tienor  regret- 
t i on  Blltterlng  occurred  In  teven  patient*;  two 
of  theta  patientt  tuffered  third-degree  burnt  In 
the  fat  layer,  which  required  debridement  of 
etchar  and  frequent  dretting  change.  Theta  burnt 
ratulted  from  trantlent  rite  in  temperature  to 
more  than  6*  C  for  more  than  10  min.  One  patient 
developed  a  cellulitlt,  tdtlch  wat  treated  tuccett- 
fully  with  oral  antibiotic*.  Two  patientt  had 
mattlve  tienor  necrotlt,  leaving  large  open  ulcer* 
that  required  a  long  time  to  heal.  The  occurrence 
of  tuch  complication*  underline*  the  necettity  of 
medical  team  car*  for  patient*  receiving  hyperther¬ 
mia  treatment. 


6187  THE  CAUSE  OF  CANCER;  BIOCHEMICAL  DEFECTS 
IN  THE  CANCER  CELL  DEMONSTRATED  BY  THE 
EFFECTS  OF  ELECTROMAGNETIC  RADIATION,  GLUCOSE  AND 
0FYGEN.  (Kng.  Molt,  J.  A  (190  Cambridge  St., 
Wembley,  Perth  6016,  Watt  Auttralla,  Australia). 

Had  Hyrcthnaca  5(1):  109-16);  1979-  (17  reft) 

Studies  of  the  effect*  of  very-high-frequency  (VHF ) 
radiation  on  cancer  patient*  arc  ditcutted  In  rela¬ 
tion  to  the  mcchanltm  of  care inogenetit.  High  in¬ 
tent  I  ty  VHF  (over  50  mw/cms)  can  cauta  cancer  cellt 
to  die  from  thermal  and/or  non  thermal  effects. 

L<»«  Intensity  VHF  (below  10  nRt/cai1)  can  stimulate 
the  rat*  of  growth  of  many  common  cancer*  and  alter 
the  microscopic  appearance*  of  the  cancer.  During 
and  shortly  after  tuch  Irradiation,  the  cancer  cell* 
produce  progeny  that  reveal  a  more  primitive,  let* 
differentiated  form  with  suppression  of  whatever 
tophitt Icated  somatic  characteritt let  their  ances¬ 
tors  may  have  formerly  exhibited.  Normal  adult 
cells  are  not  macrotcopical ly  or  microscopically 
altered  by  VHF  at  any  Intentlty  up  to  I  SO  x*f/ car, 
making  VHF  a  unique  tool  to  show  the  differences 
between  cancer  cellt  and  histologically  similar 
normal  cellt.  Studies  on  the  effect*  of  applying 
6)6-MHi  VHF  radiation  to  cancert  and  normal  tis¬ 
sue*  while  they  were  normo-  or  hypoglycemic  and 
tlmul taneoutly  oxygenated  or  anoxic  demonstrate 
that  each  human  call  contain*  at  least  two  separate 
respiratory  pathways  that  can  convert  glucose  to 
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energy.  The  first  pathway  produces  energy  by  an 
eneeroblc  mechanism  end  It  cen  be  demons! reted  thet 
this  energy  Is  used  for  cell  repllcetion.  The 
second  pathmey(s)  produces  energy  from  glucose  by 
eeroblc  oaldetlve  processes  thet  cen  be  shown  to 
energlie  other  celluler  functions.  Including  thet 
of  controlling  cell  division.  Release  of  the 
eneeroblc  system  from  supervisory  control  of  the 
eeroblc  systeei  pern  1 1  s  unlimited  cell  division, 
which  Is  cherecterlst Ic  of  cencer.  Circles tent  lei 
evidence  suggests  thet  this  Is  not  the  result  of 
nucleer  or  chramoscaaal  defects  or  nutetlons  but 
Is  due  to  direct  Irreversible  sublethel  damage 
to  the  celluler  eeroblc  glucose  netebollc  system 
while  the  eneeroblc  System  remains  Intect. 


6188  SELECTIVE  OCCLUSION  Of  TUMOR  TISSUE  CAP¬ 

ILLARIES  IT  HYPERTHERMIA  shock  during 
HYPERGLYCEMIA  (Oer. )  von  Ardenne.  M.  (Fors- 
chungslnst I  tut  Henfred  von  Ardenne,  Eeppellnstr. 

7,  DDR-80SI  Dresden.  E.  Germany).  .'Tte.-A  Zttund- 

heifeu  33(6S)  2158-2159;  1978.  (14  refs) 

Ttm  effect  of  locel  hyper  therm  I  e  on  erythrocytes 
wes  studied  in  cepilterles  of  DS  carcinomas  of  70 
rets  In  connection  with  Invest Iget Ions  on  the  ef¬ 
fects  of  hype r therm I e  end  hyperec Idl fleet  Ion  of 
timer  tissue  by  glucose  Infusion  In  cencer  multi- 
step  therepy.  The  tumor  pH  wes  Adjusted  to  C.l. 

A  8-kW  h I gh- f requenc y  generetor  with  moving  ep- 
pllcetor  (CHT  Selectotherm  unit)  wes  used  to  gen- 
erete  hyper  the rml e  (41  C).  Due  to  the  highly 
homogeneous  energy  supply.  It  wes  possible  to  In¬ 
duce  hype r t he rm 1 e  shocks  by  2-4  C  et  e  rise  time 
of  )-6  min.  The  tempereture  peek  wes  melntelned 
for  $-15  min.  Myperglycewle  reused  e  totel  loss 
of  flexibility  of  the  erythrocyte  membrene.  which, 
combined  with  the  locel  hyperthermle,  led  to  e 
totel  stoppege  of  mlcroclrculetion  et  the  venous 
ceplllery  end  In  the  cere Inosercome .  The  termlnel 
section  of  the  ttmnr  ceplllerles  wes  found  to  be 
more  sensitive  to  hyperthermle  end  hyperec Idl f Ice- 
1 1  on  then  the  tueor  cells  supplied  by  the  ceplllery 
network . 


6189  INTRACELLULAR  MyPEATKAMI A:  A  BIOPHYSICAL 

approach  to  cancer  treatment  via  intra¬ 
cellular  TErTERATURE  AND  BIOPHYSICAL  ALTERATIONS. 
,'&ig.  1  Gordon,  R.  T.  (49)6  V.  Estes,  Skokie.  II 
60077);  Hines,  J.  R.;  Cordon,  D.  8 Rypoth»»*t 
$(1):  83-102 ;  1979-  <21  refs) 


The  use  of  Intreeel luler  hyperthermle  for  the  de¬ 
struction  of  cencer  cells  Is  described.  Submicron 
pertlcles  were  colloidelly  suspended.  Injected 
Intrevenously,  end  were  phegocytlEed  by  cencer 
cells.  Applicetlon  of  en  external  high  frequency 
or  pulsed  elect rqecqne 1 1 c  field  then  reised  the 
pertlcles'  tempereture.  thus  generetlng  Int recel luler 
heet  In  precise  Increments  end  resulting  In  selec¬ 
tive  thermal  destruction  of  the  cencer  cells  with 
little  effect  on  norstel  cells.  Spregue  Dewley  rets 
bearing  spontaneous  mewary  tumors  were  given  In¬ 
travenous  Injections  of  Iron-containing  particles 
end  48  hr  after  the  lest  Injection  were  exposed  to 


e  450-kHi  elect rumegnet ic  field  for  12  min.  Tumor 
necrosis  wes  seen  In  II  of  12  animals  treated  in 
this  manner.  In  the  animals  where  tueor  cells  were 
destroyed,  normal  tissues  were  histologically  un¬ 
changed,  even  when  pertlcles  were  found  In  these 
tissues.  There  wes  no  uptake  of  pertlcles  In  the 
bone  marrow,  and  the  treatment  had  no  effect  on 
either  bone  marrow  or  on  surrounding  connective 
tissue.  It  is  suggested  thet  the  sensitivity  end 
affinity  of  cencer  cells  for  these  particles  may 
be  Increased  by  the  use  of  specific  radioisotopes 
or  tumor  specific  antibodies  bound  to  such  pertl¬ 
cles  or  to  chemotherapeutic  microspheres. 


6190  BIOLOGIC  EFFECT  OF  PERMANENT  MAGNETIC 

FIELD  ON  THE  HEMATOPOIETIC  SYSTEM  OF  IN¬ 
TACT  AND  TUMOR-BEARING  ANIMALS,  IPua.  t  Sevchik, 

A.  6  (Lvov  Inst.  Hematology  end  Blood  Transfusion, 
Lvov,  USSR);  Savchuk,  l.  F.;  Ivaslvka,  S.  V.;  Sev¬ 
chik,  B.  A.  Probl  Smxtol  Pmrmliv  Krovi  24()):  $8- 
60;  1979  (8  refs) 

The  effect  of  enposure  to  a  permanent  electromag¬ 
netic  field  (16  kA/m,  1  hr/dey  on  2  consecutive 
days)  on  the  hemetopolet  Ic  system  was  studied  In 
Intect  male  elb'no  mice  end  mice  with  transplanted 
subcutaneous  solid  Ehrlich's  carcinoma  end  Intra¬ 
muscular  lymphoma  NR/Ly.  A  totel  of  1)2  animals 
was  used  In  the  experiments.  The  hematologic 
changes  were  studied  on  the  day  after  the  second 
exposure.  In  the  Intect  controls,  the  Irradiation 
caused  significant  decreases  in  the  Mb  level,  ery¬ 
throcyte  end  thrombocyte  counts,  end  a  significant 
increase  In  the  reticulocyte  count.  In  the  animals 
with  NR/Ly ,  the  Mb  level  decreased  from  12.6  gl 
before  exposure  to  8.7  gl  (p-0.001),  the  erythrocyte 
count  from  9,)00,000/ul  to  6,800,000/ul  (p‘0.01), 
the  leukocyte  count  from  27,000  to  l),600/ul  (p<0.0$), 
end  the  thrombocyte  count  from  778.400  to  81,700/pl 
(p'0.001).  In  the  mice  with  Ehrlich's  carcinoma, 
the  Mb  level  decreased  from  1)98  gl  to  8.97  gl 
(p<0. 001 ) ,  the  erythrocyte  count  from  9,B)0,000/u) 
to  7, 7 10, 000/ u  I  (p*0.05).  and  the  thrombocyte  count 
from  4$), 400  to  159.700/ul  (p'0.001),  and  the  re¬ 
ticulocyte  count  Increased  from  4.9)81  to  11.241 
(p-0.001).  The  leukocytes  of  the  controls  as  well 
as  those  of  the  animals  with  Ehrlich's  carcinoma 
were  not  affected  by  the  exposure. 


6191  INVESTIGATIONS  OF  THE  SHAPE  TRANSITIONS 

OF  HUMAN  ERYTHROCYTES  IN  AN  OUTER  MAG¬ 
NETIC  FIELD.  INFLUENCE  OF  TEMPERATURE  AND  ALBUMIN. 
'Rug.  I  Leitmennova,  A.  (Sektlon  Biologic,  Bereich 
Blophyslk,  Humboldt  Unlversltat,  Headache  Str. 

)/4,  104  Berlin,  E.  Germany);  Bllke,  C.;  Lerche, 

0.;  Stoesser,  R. ;  Glaser.  R.  SU td  Puzphyi  72(7): 
85-90;  1978  (I)  ref s) 

The  Influence  of  temperature,  himian  serua  albumin 
(MSA),  and  magnetic  field  on  human  erythrocyte  shape 
transition  was  studied.  For  temperature  studies, 

ACD  blood  (1-  to  2-day  old;  A,  Ah*)  was  diluted  to 
a  0.11  hematocrit  with  Rrebs  Ringer  solution  and 
subjected  to  termeratures  from  20  to  48  C  for  up  to 
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10  Bin  ahlli  the  maqne t I c  field  strength  was  varied 
frexn  I  to  11.0  kOe.  For  elbueln  studies,  the  blood 
■ei  diluted  to  e  O.U  hematocrit  with  phosphate- 
buffered  sod  Ism  chloride  solution  (PBS)  and  HSA 
while  the  te«N>erature  and  magnetic  field  strength 
were  maintained  at  37  C  and  1  kOe,  respectively. 

Only  the  shape  transition  of  echinocytes  adhering 
to  the  surface  of  the  glass  chamber  Into  discocytes 
and  stomatocytes  was  observed.  Neither  discocytes 
nor  stoaMtocytes  underwent  any  transition  under 
a  magnetic  field  of  1.0-11.1  kOe.  No  significant 
dependence  of  shape  transition  on  magnetic  field 
strength  was  observed  from  20*35  C.  Shape  transi¬ 
tions  occurred  above  3$  C;  however,  at  temperatures 
>3$  C,  thermal ly- induced  shape  transition  accounted 
for  some  of  the  increased  transition.  At  37  C, 
there  was  no  significant  difference  between  Alnger 
solution  and  PBS  Incubations  with  respect  to  shape 
transition.  HSA- 1 ncubated  PBS-diluted  cells  sheared 
increased  shape  transitions  In  comparison  with 
control  blood  diluted  with  PBS  only.  The  results 
demonstrate  that  both  temperature  and  HSA  affect 
the  membrane  structure  or  cell  Interior,  which 
leads  to  echlnocyte  shape  transition.  Both  of 
these  effects  are  amplified  by  exposure  to  an 
outer  magnetic  field. 

6192  EFFECT  OF  A  HOMOGENEOUS  MAGNETIC  FIELD 

ON  AID  BLOOD  CELLS:  A  CELL  ELECTROPHORETIC 
STUOY.  (Fn.)  Be  Moss  I .  A.  (Service  de  Physique 
Nedicale,  U.E.A.  Clinique  et  Therapeut ique  Ned  I  - 
cales,  avenue  du  Pr  L.  Bernard,  3S063  Aennes,  France); 
de  Certalnes.  J.  Hot  Cell  33(3)  263-266;  1978. 

(II  refs) 

The  effect  of  e  2-hr  exposure  to  a  homogeneous  mag¬ 
netic  field  (9.000  C)  generated  by  an  e lac t rcmeqnet 
on  the  electrophoretic  nobility  of  erythrocytes  was 
studied  In  92  blood  saaqsles  from  92  healthy  blood 
donors  (68  men  and  26  women,  average  age  66  yr). 
Thirty-five  donors  were  blood  group  0,  36  blood 
group  A,  $  blood  group  B,  and  $  blood  group  AB. 

The  blood  group  was  not  determined  in  13  cates. 
Flfty-sla  donors  were  Ah-posltlve,  18  Ah-negetive; 
the  others  were  not  identified.  The  exposure  In¬ 
creased  the  electrophoretic  nobility  of  the  ery¬ 
throcytes  In  61  cates,  and  decreased  It  In  6t.  An 
Increase  In  electrophoretic  nobility  was  seen  In 
26/68  men,  17/26  woman,  10/33  donors  of  blood  group 
0,  and  in  22/36  donors  of  blood  group  A.  The  elec¬ 
trophoretic  nobility  was  reduced  by  65T  In  the  men 
and  increased  by  7ft  In  the  women,  and  It  was  re¬ 
duced  by  7H  In  the  donors  of  blood  group  0  and 
increased  by  6$t  In  blood  group  A  donors.  The 
differences  between  men  and  women  and  those  In 
blood  groups  0  and  A  were  slat  I st leal ly  significant 
(p«0.0l)  at  to  the  extent  of  the  change,  but  there 
were  no  significant  differences  In  the  distribution 
of  Increase  end  decrease  as  to  age.  sex,  blood  group, 
and  Ah  factor. 


6193  PHENOKNOM  OF  HI  GRAY ION  AND  SEDIMENTATION 

OF  EAYTNNOCYTES  INDUCED  BY  MAGNETIC  FIELDS. 
tfr* g.  )  Porath-Furedl ,  A.  (Dept.  Biological  Chem¬ 
istry,  The  Hebrew  Unlv.,  Jerusalem,  Israel);  Yanel, 


P  J  Hiatoah**  ('ytocher,  27(1):  371-376.  1979. 

(2  refs) 

Suspended  erythrocytes  were  exposed  to  static  and 
to  moving  non  homogeneous  magnetic  fields  to  in¬ 
vestigate  the  effect  of  such  fields  on  erythrocyte 
migration  and  sedimentation.  In  experiments  with 
static  weak  magnetic  fields,  erythrocytes  becamr 
more  concentrated  along  the  edges  of  the  magnetic 
poles  than  in  the  rest  of  the  container.  The  sed¬ 
imentation  was  affected  by  the  chemical  state  of 
the  hemoglobin  and  by  the  geometry  of  the  field. 

In  an  experimental  system  in  which  the  erythrocytes 
had  been  previously  oxygenated,  the  celts  sedimented 
on  the  bottom  of  the  container  homogeneously;  In 
a  system  In  which  the  erythrocytes  were  deoxygenated. 
the  sediment  layer  became  dense  closest  to  the 
edges  of  the  magnetic  poles  beneath.  In  several 
different  experiments  In  which  the  shape  of  the 
magnetic  poles  was  different,  the  applied  magnetic 
field  resulted  In  a  sedimentation  pattern  In  which 
the  density  of  the  sedimented  cells  was  highest  at 
the  points  of  greatest  magnetic  field  density. 

Another  series  of  experiments  was  carried  out  In 
which  the  Induction  of  electric  currents  was  based, 
not  on  the  Brownian  motion  of  the  erythrocytes  In 
a  stationary  xtagne 1 1 c  field  but  rather  on  the  effect 
of  a  magnetic  field  rotating  rapidly.  As  this 
treatment  separated  the  suspended  cells  while  the 
suspension  was  moving  In  the  direction  of  the  In¬ 
ducing  field.  It  was  concluded  that  the  moving 
magnetic  field  Is  able  to  cause  or  to  direct  motion 
of  the  cells  In  suspension.  The  disappearance  of 
the  phenomenon  at  a  lowered  but  constant  tempera¬ 
ture  showed  that  induced  temperature  rise  Is  a 
prerequisite  of  the  separation  and  directive  cell 
motion.  Added  grains  of  dye  revealed  streaming 
In  the  system  In  the  direction  of  the  motion  of 
the  magnetic  field,  whereas  In  a  cell-free  system 
no  such  streaming  was  detected.  In  both  the  sta¬ 
tionary  magnetic  field  and  In  the  moving  magnetic 
field  system,  the  directing  factor  was  the  aniso¬ 
tropic  Brownian  motion  caused  by  Induced  electric 
currents.  In  the  natlonary  system,  this  restricts 
the  particles  to  oscillations  along  the  field,  aided 
by  the  very  weak  magnetic  attraction  and  by  the  force 
of  gravity,  bringing  them  to  the  magnetic  poles.  In 
the  system  with  the  magnetic  field  In  motion,  the 
cells  are  repelled  from  the  magnetic  poles  to  the 
farthest  possible  point.  During  this  process,  cell 
f ract ionat Ion  occurs,  leaving  above  cells  that  are 
smaller  than  those  In  the  bulk;  at  the  same  time,  the 
force  of  gravity  reduces  by  sedimentation  the  nsmber 
of  cells  still  in  suspension. 


6196  CHANGES  IN  THE  BLOOD  COUNT  OF  GROWING 

RATS  IRRADIATED  WITH  A  MICROWAVE  PULSE 
FIELD.  fBtg. )  Pa/derova-Vej lupkova,  J.  (Rtlnika 
nenocl  t  povolani,  Vysehradska  69,  128  21  Praha 
2,  Czechoslovakia) ;  Joslfko,  N.  AppA  F>ivirm  Health 
36(1):  66-90;  1979  (12  refs) 

Changes  In  the  blood  count  of  growing  rats  were  In¬ 
vestigated  In  20  male  rats  (Kattu*  noroegioua,  f. 
albus,  Wlstar  strain,  Ronarovice  breed)  irradiated 
for  7  wk  (3  days/wk,  6  hr /day)  with  an  electromag- 


dwW*X»X>  fOttiarnepneac 

«UdMt«vi  rvi/i  Seprumom  »g/si 


CUHHtNT  lilt  HATUHl 


nolle  pulte  field  of  the  following  parameter*; 
working  frequency  2,?)bS  HHi .  repeated  frequency 
JkS  Hr.  pul  cc  width  2  6  tiec.  verllcel  poler  I  ret  Ion ; 
■wen  power  dentlty  2k  k  nM/ce-’;  occur ecy  of  wee* 
turemeni  -bl.  During  Irradiation  the  animal*  were 
pieced  yingly  in  perforated  Plexiglet  boxe*  »lto- 
eted  above  each  other  eccording  to  equal  poer 
dentlty  planet  *  group  of  20  control  rate  wet 
alto  placed  tlngly  In  Plexiglet  bout  In  the  Ir- 
radiation  room  but  out  tide  the  elect rowegnet l< 
field.  The  rectal  temperature  wai  meatured  In  a 
selected  group  of  ret*  before  expoture  and  at  I -hr 
Interval*  during  Irradiation.  flood  temple*  were 
taken  before  the  ontet  of  Irradiation,  and  other* 
were  collected  at  the  end  of  wi  1,  J.  S,  and  7  of 
Irradiation  and  at  the  end  of  wk  t,  2.  b.  and  10 
after  termination  of  the  expoture.  Aectel  tem¬ 
perature*  rote  during  Irradiation,  with  a  naxleun 
after  )  hr.  The  mean  temperature  rite  wet  0.)  C. 
the  eaxietat  increete  -at  O  S  C.  at  compared  with 
the  Initial  level.  Prior  to  Irradiation,  exper- 
leental  anleelt  had  a  higher  ueen  body  weight  than 
did  control*  Thl*  ttat I *t I  cal ly  Intignlf leant 
difference  dlteppeered  In  wa  J  of  Irradiation,  and 
the  body  weight  Increete  of  the  control*  began  to 
contlttently  exceed  that  of  the  experimental  enl- 
malt.  The  difference  attained  a  tlgnlflcent  level 
in  wk  I  after  the  termination  of  expoture  The  mean 
hematocrit  value  of  the  experimental  animal*  -at 
tomewhat  higher  before  Irradiation  than  that  of 
the  control*.  Beginning  with  wk  J  of  Irradiation, 
oxper imental  animal*  exhibited  a  ttat I  it  leal ly 
tlgnlflcent  reduction  of  hematocrit  value*  that 
pertltted  even  after  termination  of  Irradiation  and 
finally  dlteppeered  In  the  let!  templing,  I.*.,  10 
•w  after  Irradiation.  The  mean  -ivmfee r  of  leukocyte* 
wet  intignl f leant  I y  lower  in  experimental  rat* 
than  In  control*.  Beginning  in  wk  }  of  Irradiation 
thl*  difference  dlteppeered.  but  a  tlgnlflcent  de- 
creete  In  the  letAocyte  count  of  Irradiated  animal* 
occurred  from  wk  9  of  Irradiation  on.  Thl* 
t  ignl  f  leant  ly  low'  leukocyte  count  pertltted  even 
after  Irradiation  and  dlteppeered  only  after  10  wk. 
The  mean  value  of  the  abtolut*  count  of  neutrophil 
leukocyte*  in  Irradiated  animal*  wa*  lowered  only 
in  the  latt  week  of  Irradiation.  Statltticel  eval¬ 
uation  revealed  no  tlgnlflcent  difference*  in  the 
percentage  proportion  of  the  individual  element* 
of  the  white  blood  count.  Alkaline  photphatate  ac¬ 
tivity  themed  a  ttat l*t leal ly  tlgnlflcent  trentient 
increete  at  the  end  of  wk  I  of  Irradiation  and  a 
trantient  drop  iamwdlatety  after  irradiation.  The 
retultt  Indicate  that  a  microwave  pul*e  field  of 
given  intentlty  affect*  both  the  white  and  red 
blood  count  In  peripheral  blood  In  It*  volume 
component.  Havre  ver .  It  I*  not  elver  If  the  growing 
Organ  I  wx  I*  more  tentitlve  to  microwave  radiation 
than  the  adult  one  *  I  nee  no  enalogou*  experiment 
ha*  been  done  on  adult  rat*  under  identical  con¬ 
dition*.  Whether  the  obterved  chenget  In  the  per¬ 
ipheral  blood  enter t  were  cauted  by  the  thermal  ef¬ 
fect  of  microwave*  or  by  other  effect*  remain*  to 
be  determined. 
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a«v,  V.  f.  (Dept.  Phytic*,  Polteve  ln»t.  Stoma¬ 
tology.  Poltava,  USSR).  Pr*ibl  Gvnaul  Pm.'fn 
*rvn>(  2k (2 ) :  19- 2 J;  >979.  (71  ref*) 

The  effect  of  a  contlant  magnetic  field  (1,200  Or) 
on  the  coagulation  charac ter  I *t let  of  platelet* 
we*  ttudled  In  blood  teken  from  expoted  dog*,  end 
on  the  bleeding  time  in  19  human  volunteer*.  Ix- 
poture  of  dog*  to  a  conttent  magnetic  field  de- 
created  the  recalc  I f icat Ion  time  from  1)0  tec  In 
the  control*  to  II)  tec  (p-0.01),  the  pletme  toler¬ 
ance  to  heparin  from  )09  tec  to  28k  tec  (p-0.01), 
the  thrombin  time  from  )0  tec  to  29  tec  (p-0.01), 
the  fector  XIII  activity  from  )l  *ec  to  kk  tec 
(p-0.01),  end  Increeted  the  flbrlnolytl*  time  from 
29  min  to  )$  min  (p-0.01),  end  the  prothrombin 
contteaptlon  rete  from  IS  to  92  tec  (p-0.01).  The 
expoture  a i to  reduced  the  torptlon  of  fluorochrome 
by  the  platelet*  and  the  accim<ulat  Ion  of  acridine 
orange,  end  ttlmulatvd  the  aggregation  In  the  pret¬ 
ence  of  edvnotlne  diphotphate.  The  bleeding  time 
of  a  punctured  finger  wa*  reduced  tlgnlflcent ly  In 
the  volunteer*  from  I  )5  tec  before  expoture  to  108 
tec.  The  finding*  Indicate  that  the  conttent  mag¬ 
netic  field  cauted  a  contlderable  alteration  In  the 
morphologic  and  functional  propertltt  of  the  plate¬ 
let  membrane*. 


bl)b  A  MW  OPIAATIVf  PAOCTDUAf  Of  Hf PAT  1C  SUA- 

Cf AT  USINC  A  HICAOWAVC  TISSUC  C0ACUIATOA. 
/£**(?.  Tabute.  X.  (Dept.  Catt roenterologlcal  Sur¬ 
gery.  Wakayama  medical  Coll..  7  Bancho.  Wakayama-thl . 
Wakayama,  Japan).  Arx-h  /pi  iTtir  k8(2):  160-I77l  1979 
(22  raft) 

Partial  retectlon  (average.  )0!)  of  S2  liver  lobe* 
wat  performed  on  2b  rabbit*  with  the  aid  of  a  micro- 
wave  tlttue  coagulator  In  an  atteMit  to  control 
bleeding  and  bile  leakage.  The  output  power  of  the 
2 , kSO-HMr  microwave  coagulator  varied  from  2S-b)  W 
for  20  tec;  a  imwtopoler  antenna  wat  Interted  Into 
each  parenchyma  tevvral  t Imrt  earning  a  coagulated 
belt  I  Ike  area  10  <mr  In  width  on  the  parenchyma  tur- 
faca,  with  the  depth  determined  by  the  length  of 
each  Intertlon.  Tran*ectlon  of  paranchyma  wat  per- 
formed  with  a  turglcal  knlfa.  Complete  control  of 
bleeding  and  bile  leakage  wat  achieved.  Autopty 
performed  I  day  to  b  mo  po* toper at  I ve ly  revealed 
tatlffactory  healing  without  infection  In  all  ani¬ 
mal*  except  one.  Portoeng lographv  Indicated  that 
vein*  up  to  )  me  In  diameter  could  be  tealed.  Tem¬ 
perature  mexxurementt  Indicated  that  the  extent  of 
thermal  demeqe  cauted  by  microwave  energy  wet  latt 
than  10  am  wide  from  the  center  of  the  coagulated 
tlttue.  Biochemical  analytic  and  Mttologlc  tfudlet 
Indicated  that  liver  cell  dameoe  wat  trantient  and 
that  edver«e  tyetemlc  effect*  ta-  be  avoided  by 
proper  coequletlon-necrotii  of  liver  tlttue  by  mi¬ 
crowave  energy, 

bl97  AlSPOWSf  Of  STAtSS-SUSCCPTIBlt  A*0  STMSS- 

AISISTAHT  HAWSMIkf  PICS  TO  fltCTAICAl 
STAISJ.  I.  PWVSIOlOCICAl  AM)  BIOCMMCAl  ffffCTS. 

)  »e tax,  T.  t.  (Dept.  Animal  Hutbandry,  Animal 
Scienca  Aat.  Canter,  Unlv.  Hlttourl,  Columbia,  HO 
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6SJII),  lllertleck,  m  *  .  Duri am.  T.  1..  ncVIckert, 
W  A.,  NcUIIIImi,  S.  N  ,  U>  ley  ■  J.  f.  •'  Ant* 

An  48(J)  *46  *5 2.  1979  (JO  ref*) 

Siren  tutceptlble  (SS)  and  *t»et*  retlttent  (J*) 
Purebred  Hampthire  twine.  weighing  approeiewtely 
100  kg.  Mere  util  lied  to  ttudy  the  effect*  of 
electrlcel  *tret>  on  platma  creatine  photphoklnete 
(CPA).  blood  pH.  platma  tectlc  dehydrogenate  (IOh), 
pleute  glucocorticoid*,  rectel  temperature.  heart 
rate,  and  retpl'dtion  rate.  Hood  tareple*  -ere 
Obtained  from  jugular  (.annulet  1$  min  and  $  min 
pre-ttrett,  and  tubtequently  at  0,  S,  10.  1$,  JO, 
bO,  and  170  min  potl-ttrett.  The  electrical  ttrett 
(.09  A  and  JO  V)  -at  adnlnlttered  Intermittently 
(2  tec  on  and  I  tec  off)  directly  on  the  tkln  at 
the  point  of  the  poll  between  the  ear*  and  on  the 
medial  tide  of  the  fore  leg  above  the  point  of  the 
e  I  but,  for  a  total  ttrett  time  of  b  min  over  a  6-mln 
period  tech  pig  mat  ttretted  three  time*  with  J 
day*  rett  between  1 1  Imulat  Ion*  .  Pott-ttret*  re- 
tpontet  (p-.OI)  -ere  obtained  over  time  for  all 
the  variable*  "matured  accept  retpiratlon  rate 
Pleuee  CP*  level*  mere  greater  (p-  01)  for  SS  pig* 
at  all  the  pre-ttrett  and  potl-ttrett  bleeding 
time*  Thu* ,  CPA  may  have  value  In  d I f f erent let ing 
between  SS  and  SA  plgt  under  ttenderdiled  environ¬ 
mental  (ttrett)  condition*  The  SS  plgt  had  marked 
potl-ttrett  decreate  (p-.OI)  in  blood  pH  ccenpared 
to  SA  plgt,  although  pre-ttrett  blood  pH  mat  tim- 
llar  for  both  group*  of  plgt.  Pre-ttrett  platma 
L0n  level*  were  timilar  for  the  SS  and  SA  plgt 
while  teverel  pott-ttrett  level*  were  greater  for 
the  SS  plgt  Pletme  glucocorticoid  level*  were 
tlmller  for  the  SS  end  SA  plgt  et  ell  the  pre¬ 
end  potl-ttrett  bleeding  time*  The  SS  pig*  had 
a  higher  (p<.0S)  over# 1 1  mean  racial  tenpereture 
compared  to  the  SA  pig*.  both  the  SS  and  the  SA 
pig*  had  elevated  potl-ttrett  rectal  temperature* . 
The  heart  rate  of  the  SS  plgt  -at  higher  et  0  min 
pott-ttrett  tempered  to  the  SA  plgt  w*t I  la  both 
group*  were  tlmller  at  the  other  timet  Aetpiretlon 
rate*  were  tlmller  for  both  group*. 


6198  ACSPOftSC  Of  STAlSS-SUSOtPTliU  AN0  STAISS- 

AtSISTMT  hai*SHIA£  PICS  TO  (UCTftICAL 
STAISS.  II  (fflCTS  ON  BL0O0  fCLLS  AN0  BtOOO  "IN- 
C  AALS  tIHg.i  (llertieck.  H.  A.  (Oept  Animal 

Hutbendry ,  Animal  Science  Ae«  Canter,  Only  Nlt- 
tourl,  coltatble,  HC  6S2U),  Veun,  T.  1.;  Durham, 

T.  I  .  Hcyickert,  a  •  ,  HcVllliemt,  S  x  .  latlry. 
J.  f.  .•  An  if"  .*£  48<J)  4SJ-4S8.  1979  (20  reft) 

Strett-tutcapt ible  (SS)  end  ttrett-retlttent  (SA) 
purebred  Hempthire  plgt  were  uted  to  ttudy  the  ef¬ 
fect*  of  electrical  ttrett  (OS  A  and  JO  V)  on  the 
total  nether  of  red  blood  cell*  (A*C) ,  white  blood 
cell*  (V*C).  neutrophil*  (MU),  lymphocyte*  (LTH), 
eotlnophllt  ((OS),  (mmocytet  (n0N),  ba tophi  It  (BAS), 
hematocrit  (MMj,  and  the  terum  level*  of  todlum 
(He),  potettii*  (A),  and  magnetiiP)  (mg)  llood 
templet  ware  obtained  from  jugular  cannula*  IS  min 
and  S  min  pre-ttrett  and  0,  $.  10,  1$,  JO,  &0.  and 
120  min  pott-ttret*  from  each  pig  on  J  teperate 
day*.  The  SS  plgt  had  higher  (p-.0l)  pre-ttrett 


level*  of  WBC,  LTH,  end  A  compared  to  the  SA  plgt 
even  though  the  blood  cennulet  allowed  blood  col¬ 
lection  with  a  minimum  of  ttrett.  The  pott-ttrett 
WBC.  MU,  (OS  Humbert,  and  A  level  were  timilar  for 
the  SS  end  SA  pig*  until  SO  and/or  120  min  pott- 
ttrett  when  the  level*  of  WBC ,  MU,  and  A  value* 
were  higher  for  SS  plgt  and  the  (OS  number  eat 
lower  for  SS  plgt  when  compered  to  SA  plgt  (p-.0S). 
The  LTH  number*  of  the  SS  pig*  were  contiktently 
loemr  throughout  the  pO*t-tl>ett  bleeding*  when 
compared  to  the  SA  pig*.  The  potl-ttrett  LTH 
mmibert  of  the  SS  plgt  at  IS  min  and  120  min  (p-  .OS) 
and  SO  min  (p*.0l)  were  lower  than  thote  of  the  SA 
plgt.  The  SS  end  SA  pig*  had  timilar  HON  and  BAS 
number*  at  each  pra-  and  pott-ttrett  bleeding  time 
comparlton.  The  pre-ttrett  HI H  level*  were  timilar 
for  SA  and  SS  plgt,  although  an  immediate  pott-ttrett 
Increete  (p-.OI)  In  HI H  level*  wet  obtained  for  the 
SS  plgt,  which  remained  to  the  end  of  the  bleedlngt. 
He  and  mg  leva)*  *  bowed  no  dlfferanca  between  SS 
end  SA  plgt  over  both  pre-  end  pott-ttrett  timet 
of  bloeding  (p-.0S).  However,  at  avery  bleeding 
time  the  SS  plgt'  N*  level*  were  lower  end  the  mg 
terum  level*  were  higher  when  compared  to  the  SA 
plgt'  We  and  fig  terum  level*. 


6199  LOW  POWIA  AADI0*f ACQUINCY  AND  ftltAOwAvt 

crritTs  on  muhah  clcctaoinuphalocrah 

AND  BIHAVI0A.  rn(!.  Bite,  w.  (Pacific  Northwetl 
Center  for  the  Study  Non- Ion  I  ling  Red  let  Ion.  Bo* 
220SJ,  Portland,  OP  97722).  Chm t  l*tyt 

I0(S)  J87-J9*.  1978.  (JO  reft) 

Temporary  change*  In  electroencephalogram*  (f(6) 
and  behavior  were  obterved  In  a  pilot  ttudy  In¬ 
volving  the  etpoture  of  five  men  and  five  women 
(eget,  18-48  yr)  to  fedlo  frequency  (AT)  and  ml  - 
crowava  radiation  et  level*  tubtlentlelly  be l(t< 
typical  urban  level*.  Contlnuout  wave  (Cw)  Af  radi¬ 
ation  et  freguenclet  ranging  from  0.1-960  NHi  end 
et  power  level*  ranging  from  I0'1*  to  10"**  W/cmr5 
wet  delivered  vie  e  l*m  wire  rod  monopoly  antenna 
pieced  pare) 1*1  to  and  1  m  from  the  upper  torto 
end  head.  Pu It# -modulated  (2  ptec  on  and  6  .  ter 
off)  *-band  radiation  (8.S-9  6  CHi)  mat  delivered 
at  a  or  ever  level  of  10*' f  W/em'1  via  an  open  wave¬ 
guide  I  m  from  the  tubject  end  directed  at  the 
demur  freguenclet  that  produced  an  increated 
amplitude  of  ((6  alpha  creeponent .  Increated  t  low 
wave  Indet.  and  detynchronl let  ion*  Included  200, 

JS0.  J60,  and  JbS  "Ml  CV  radiation  and  9.100  and 
9. ISO  mHi  pulted  radiation,  freguenclet  that  pro¬ 
duced  decreated  amplitude  of  (CC  alpha  c«mv®»tent . 
Increated  t low  wave  Indet,  and  detynchronl tat  Ion* 
ranged  from  I  JO- 960  mHf  for  CW  radiation  and  9. ISO 
mmi  for  pulted  radiation,  mental  and  behavioral 
change*  were  alto  noted  and  Included  thort  tar* 
•monry  impairment  followed  by  concentration  In¬ 
hibition  and  I rr I  tab! 1 1 ty,  apprehentlon,  and  mental 
and  phytlcal  * luggl thnett .  Brain  wave  alteration* 
almntt  Imtedlately  reverted  to  their  normal  pat¬ 
tern*  when  the  generator  frequency  wat  changed  or 
turned  off.  Since  the  retatation  frequency  of 
protein-bound  water  It  contldered  to  fall  between 
100  **Hr  end  I  CHr .  ebtorptlont  and  quanta  effect* 
may  be  the  mrchenlitlc  Petit  for  the  (IS  change* 
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obterved  In  not!  of  the  *ub|ect*.  The  (IS  t henget 
teen  In  mott  of  th#  participant*  were  produced  by 
CV  Af  radiation  bctwaan  100  and  960  HMj  There- 
fora.  It  I*  likely  that  retonznc#  abtorptiont 
occur rod. 


6200  fUNCTIONAl  ClCCTAtCAl  STIMULATION  I  CA¬ 

TIONS  IN  NfuAAl  FAOSTHCSCS.  fftv . )  Mar 
bracM,  f.  T.;  Aetwlck,  J.  •  ad*  (New  York:  Narcal 
Oakkar,  Inc.):  Volume  ),  961  pp.;  1977.  (960  raf») 

A  book  ba*ad  on  *alactad  papart  and  dl»cu**lont  from 
a  MDfk*hop  on  f  twvc  t  Iona  I  atactrlcal  ttimulallon,  bald 
at  Kallo«9-Watt  Confaranca  Cantar  In  Fonona,  Cal  I  for- 
nla.  Hay  17*19,  1976,  1*  prevented.  Tba  content*  ara 
divided  Into  eight  ganaral  taction*  covering  the 
following  ttrlatad  autcla  ttlaulatlon,  alcturltlon 
raflaa  Habitation,  cerebellar  ttlaulatlon,  vltual 
prottbatat,  auditory  protthetet.  nauropbytlologlc 
cont  I  darat  lont ,  aacbanltat  of  neural  damage  ,  and 
Inttriaaantat Ion  and  electrode*  utad  for  functional 
electrical  ttlaulatlon.  Tba  book  it  provided  «l tb 
a  tub) act  Indea. 


6201  SUtCTIVt  ACTION  Of  OCCIWTfA  MAVIS  ON 

CCNTAAl  »AAIN  STAUCTUACS.  (fry. )  raltal'* 
berg-tlenk.  V.  A.  (Oept .  Fathologlcel  Fhytlology 
and  (lopbytlct.  Agricultural  ln*t.,  Odette,  USSA) ; 
Ferevalov,  C.  a.  #euzv>a.»i  fkrfctv  Ferial  8(2):  172* 
176,  19  77.  (28  raft) 

Tba  tentltlvlty  of  coma  central  brain  ttructura* 
to  the  action  of  an  electromagnetic  field  (IHf) 
of  daclaatar  wave*  (OW)  wet  ttudlad.  Spike  activity 
of  19)  neuron*  In  varlout  brain  formation*  (dortal 
hlppocamput,  tpaclflc  and  nontpeclflc  nuclei  of 
the  tbalaaut,  bypotbalaau*,  and  artancapbal  Ic  retic¬ 
ular  formation)  mu*  Invattlgatad  In  etperimentt  on 
29  cblncbl I  la  rabbit*.  Tba  animal*  ware  irradiated 
ul  tb  a  tfolna-  2  pbyt  lotbarapy  apparatut  that  generate* 
IHf  ultbln  the  DW  range  at  a  fraguancy  of  660  HHj. 

Tba  action  of  CW  with  an  energy  flu«  of  2  or  5 
■W/cm'  m*  Invattlgatad.  After  Irradiation  of  tba 
animal'*  bead  with  an  intentity  of  2  «W/e»‘ ,  an  In- 
create  In  tba  dltcbarge  frequency  wav  obterved  In 
69.61  of  tba  brain  neuron*  tatted,  and  tba  tplke 
frequency  dacraatad  In  )9  71  of  tba  brain  neuron* 
tatted  The  activity  «•*  vptchanged  In  16. 7t  of  tb* 
neuron*  tatted.  Neuron*  of  tba  hlppocamput  and 
bypot ba 1 aaut  ul tb  an  eacltetory  type  of  ratponta  bad 
th*  greatatt  reactivity  to  CW  of  tAf;  the  percen¬ 
tage  of  nerve  call*  with  an  eacltetory  type  of 
ratponta  to  CW  vet  66.  )1  In  tb*  dortal  hlppocamput 
and  98.)!  In  tb*  bypotbalamu*  Tb*  nMer  of  neu¬ 
ron*  with  an  Inhibitory  type  of  ratponta  to  CW 
«•*  greatatt  In  tb*  nuclei  of  tb*  tbalawrt  and 
■etancapbal Ic  reticular  formation.  After  an  aapo- 
tura  of  tb*  animal'*  bead  to  a«  CW  of  9  Wf/cm5, 
an  I nc reate  In  dltcbarge  frequency  mat  obterved  in 
6). 81  of  tb*  neuron* ,  a  decree**  In  61.11  of  tb* 
neuron*,  and  no  ratponta  to  Irradiation  In  1$. 11. 

Tr*  matar  of  aacitatory  neuron*  In  the  hlppocamput 
fall  by  7.21  and  In  tb*  bypotbalamu*  by  8.J1.  Hean- 
ue.11*  an  liter****  In  th*  matbar  of  neuron*  retpond- 


Ing  by  Inhibition  to  the  action  of  an  CW  of  9 
nW/cm*  wet  obterved.  In  the  hlppocamput  the  ntmber 
of  neuron*  with  an  Inhibitory  type  of  ratponte  wav 
39  -  71  compared  with  62.91  In  the  bypotbalamu*. 

Th*  tmallatt  niaebar  of  neuron*  not  retpondlng  to 
tb*  CW  we*  obterved  In  that*  tame  brain  ttructuret. 
Tba  dynamic*  of  tplke  activity  of  tb*  neuron*  of 
the  dortal  hlppocamput  net  characterized  by  a 
thorter  period  of  af ter-actl vl ty  than  In  the  cate 
of  enlMlt  Irradiated  by  an  CW  of  2  ekl/ cm2  The 

time  taken  for  tplke  activity  of  the  hypothalamic 
neuron*  to  return  to  lit  original  level,  on  the 
other  hand,  net  Increated  by  1.9  timet.  Thetc 
retultt  thou  that  enpotur*  of  the  rabbit'*  brain 
to  CW  of  DM  at  different  Intentltiet  give*  rite 
to  oppotlte  change*  In  the  unit  activity  ol  central 
brain  ttructuret. 


6202  CrrCCTS  Of  MODUIATCO  AT  f  NC  ACT  ON  TMC 

CCC  Of  HAWtAllAA  SMI  NS:  CffftTS  Of 
ACUTC  AMO  CMA0NK  I AAA0 1  AT  1 0NS .  :rng.)  Takathim*. 
S.  (Oept.  Iloanglneerlng,  02,  Unlv.  Penntylvenia, 
Fhi  ladelphia,  FA  1 9106) ;  Onaral ,  A  ;  Scbuan,  M, 

F.  Radial  Jbrt’s'rvn  McyAp*  » 6 ( 1 ) :  19-27;  >979. 

()0  reft) 

The  effect*  of  non thermal  level*  of  modulated  radio 
frequency  (Af )  field*  on  elect  roencephalogr**  (CCC) 
pouer  tpectr*  were  Inveitlgeted  In  atele  rabbit* 
receiving  acute  or  chronic  Irradiat lont.  Acuta 
Irradiation  (2-)  hr)  uting  frequenciet  of  !-)0  MHz 
at  Pouer  level*  of  0.9*2  kV/m  that  nr rr  aagilltude 
modulated  at  a  frequency  of  60  My  produced  no  CCC 
abnormal  1 1 let  at  long  at  Intracranial  recording 
electrode*,  which  yeneret*  ttrong  local  flaldt, 
nera  not  uted.  Chronic  eiipotur*  to  amplltuda  modu¬ 
lated  (16-16  Mr)  Af  field*  (1-10  wtz)  at  a  Held 
ttrength  of  900  V/w  for  6  uk  (2  hr/d*y)  retulted 
In  enhanced  low  frequency  component*  at  6  My  and 
reduced  high  frequency  actlvitlet.  Thit  pattern 
began  to  appear  after  about  2  or  )  uk  of  enpotur*. 
Since  mot t  Irradiation*  war*  performed  in  th*  eb- 
tence  of  metal  electrode*,  th*  abnormal  CCC  ob¬ 
terved  wet  not  due  to  local  field*  created  by  In¬ 
ternal  electrode*.  An  anelytlt  of  (IC  power  tpectr* 
hlttogram*  revealed  that  eboormel  CCC*  contained 
two  major  peak*  #t  2  and  10  Hz.  W«ere#t  normal  CfCt 
contained  three  major  peak*  at  6,9,  8,  and  11.9  Nz. 
Tb*  eppronlmat*  current  dentltv  In  tb*  rabbit  bead 
during  chronic  etperlmrntt  (0.082  mA/cmJ)  we*  be¬ 
low  that  needed  to  caut*  noticeable  thermal  ef¬ 
fect*.  and  It  It  concluded  that  tba  me chan  I  tn  re- 
tpontlble  for  the  CCC  abnormt 1 1 1 1 at  It  non therm* I 
In  nature. 


620)  CICCTAOCUTANIOUS  NC*VC  STIMUIATI0N--II. 

ST  I  MUCUS  MAverOAN  SCUCTI0N.  Ibtg.  I 
Butlkofer,  A.  (C I dgenott I tc be  Haterlalprufungt- 
anttalt  Dubendorf.  Sul tzer land) .  Lawrence,  F.  0. 

TSKf  rmna  Ricmmd  f>v  *W-26(2):  69*79;  1 979 - 

(28  raft) 

Th#  Influence  of  electrocutanmout  nerve  ttimulatlan 
parameter*  on  tlttu*  beating  and  nerve  ttimulatlon 
wet  theoretically  Invattlgatad.  AectAngular,  tym- 
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B'OtasK*'  irtmcttol  Mnmiog  I*  fttvnepnelx 
Medierxvi  /k'i  I »  SmpremCw»  1979 


metric,  positive  onset  pulse*  end  pulse  train* 

■art  Investigated  using  computer  model*  for  tissue 
Seating  and  myelinated  nerve  stimulation.  Based 
on  these  node  I s  the  following  conclusions  were 
drawn  Mlnimm  heating  el  1 1  be  obtained  over  the 
full  range  of  pulse  width  if  the  pulse  separation 
Is  equal  to  0  (at  constant  charge).  For  rero 
pulse  separation  the  threshold  charge  required  will 
be  mlnlmiied  at  a  particular  value  of  pulse  width. 

A  tpiique  threshold  transaeatr  jne  depo I ar  1  tat  Ion 
voltage  does  not  exist  for  blphaslc  pulse  *t  Irrita¬ 
tion  Multiple  biphaslc  pulses  (Saunders’  "Quental 
St  Imulat  ion")  decrease  the  threshold  charge  per 
pulse  and  thus  act  to  Increase  the  dynamic  range  of 
the  stimulator.  The  aalhods  used  In  this  study 
can  also  be  applied  to  other  pulse  shapes  such  as 
asyaetrlc  pulses  (e.g.,  produced  by  capacitive 
coupling  of  a  single  positive  pulse),  sine  wave 
like  pulses,  and  pulses  starting  with  the  opposite 
polarity. 


620*  C0NPABIS0N  OF  NICAOWAVt  IBAAOIAT  ION  AT 

98b  yfASlrt  2*50  mm2  ro«  IN  vivo  inactiva¬ 
tion  OF  BAAIN  1M2TMI $  IN  UTS.  f»y.  )  Meyerhof  f . 

J.  1.  (Dept.  Medical  Neuroscience.  Olv.  Neuro¬ 
psychiatry,  Walter  Aeed  Aray  Inst.  Bet.,  Washington, 
DC  20012);  Sandhi,  0  9 . ;  Jacobi,  J.  M.;  Lenox, 

A.  M.  I  as  Trvns  Hiaroutv*  TWr>  fee*  mTT-27  0): 
267-270;  1979.  06  refs) 

The  pattern  of  succinic  dehydrogenase  (SO)  Inac¬ 
tivation  In  the  brains  of  rale  Walter  Bead  strain 
rats  sacrificed  by  exposure  to  high- Intensity 
microwave  Irradiation  at  two  different  frequencies 
and  four  different  angles  of  rotation  was  studied 
to  demonstrate  the  effects  of  angular  orientation 
on  the  spatial  distribution  of  energy  In  the  rat 
brain  at  dlffarent  frequencies.  Four  anlaals  were 
exposed  to  frequencies  of  2. *50  NO  or  986  MM/  In 
one  of  the  following  four  angular  positions:  0,  90, 
l80.  or  270  degreas.  Unlike  the  2,650-MMi  applica¬ 
tor  In  which  only  the  head  of  the  aniaal  was  ex¬ 
posed  to  Irradiation,  the  986-mmi  applicator  ex¬ 
posed  nearly  half  of  the  aniaal’s  body  Inactivation 
of  SO  eniyaatlc  activity  was  Markedly  altered  by 
rotation  of  the  rat  when  exposed  to  2.650  MMi 
radiation;  absorption  of  energy  was  Much  greater  at 
the  0  and  180  degree  positions.  In  contrast,  when 
rats  wera  exposed  to  986-MHr  radiation,  tha  degree 
of  rotation  produced  alaost  no  affect  on  the  pattern 
of  enjyww  Inact Ivet Ion.  These  findings  suggest 
that  the  use  of  lower  frequencies  way  reduce  re¬ 
gional  variability  of  enrysxe  Inactivation  and  lessen 
the  requlreasent  for  Ixmnbl  1 1  lat  Ion  during  sacrifice. 


6205  FUNCTIONAL  STIMULATION  OF  TM  SBINAl 

C0B0  IN  MULTIPLt  SCUB0SIS.  (KHg.  I 
Cook,  A  w.  (Dept.  Neurosc lance.  Long  Island 
Coll.  Mosp  ,  Brooklyn.  NT);  Taylor,  J.  N.;  Nidi* 
gorskl.  F.  J  We:  Fbip  ?*<*AewZ  )(t):  I8-2J;  1979. 

(8  refs) 

The  use  of  factional  electrical  stlaxilatlon  of  the 
spinal  cord  In  patients  with  multlpla  sclerosis  Is 


described  along  with  some  therapeutic  results.  A 
pair  of  electrodes  for  bipolar  stimulation  is  placed 
In  the  epidural  space  of  the  spinal  canal  In  the 
thoracic  area  through  a  needle  Inserted  percutane¬ 
ous  I y .  The  electrodes,  which  are  stainless  steel 
wires  coaled  with  teflon  with  platinum  tips,  are 
left  In  place  for  trial  stimulation  for  )-8  days. 

If  a  significant  change  In  motor  function  occurs, 
the  alectrodes  are  left  In  place  and  connected  to 
a  passive  radio  frequency  receiver  system  Implanted 
subcutaneously  along  the  chest  wall.  St  Insulating 
pulses  are  provided  to  the  electrodes  from  the  re¬ 
ceiver  by  virtue  of  inductive  coupling  through  a 
surface  antenna  that  Is  connected  to  the  transmitter. 
The  stimulating  wave  form  is  a  series  of  unidirec¬ 
tional  square  wave  pulses.  The  rate  and  pulse  dur¬ 
ation  are  varied  from  7*200  pulses/sec  and  from 
50-600  ssec,  respectively.  Under  usual  cl  rc  sees  lances, 
•  ))*Mr  repetition  rate  and  a  pulse  duration  of 
200  w*ac  with  graded  Increment*  of  voltage  are  em¬ 
ployed.  The  radio  frequency  carrier  of  the  signals 
Is  2.05  MMi.  Accent ly,  the  same  electrode  and 
transmitting  system  has  been  employed  In  some  pa¬ 
tients  but  with  the  introduction  of  only  a  single 
electrode  into  the  epidural  space  for  cathodal  stim¬ 
ulation.  The  anode  Is  placed  in  the  subcutaneous 
tissue  of  the  back.  This  has  resulted  <n  greater 
clinical  Improveamnt  than  that  obtained  with 
bipolar  st Imulat Ion.  A  review  of  166  patients  with 
multiple  sclerosis  who  were  treated  with  functional 
stimulation  of  the  spinal  cord  via  permanent  per¬ 
cutaneous  placement  of  the  electrodes  revealed  that 
99  patients  showed  functional  Improvement,  which 
was  maintained  at  the  and  of  I  yr  of  treatment. 

The  most  prominent  results  were  favorable  changes 
in  urinary  dysfunction,  voluntary  motor  function 
of  limbs,  pain,  and  aqui I Ibratory  and  non-equlllb- 
retory  coordlnent  dysfunction. 


6706  IFFICT  ON  OlFFtBf NT  D0MS  OF  CfNTIMFTtB 

(ICCTBOMAONCTIC  OSCILLATIONS  ON  BI0- 
CMIMILUNINISCtNU  OF  TMC  CCNTBAl  WBVOUS  STS  TIN 
AND  LIWB  Tissues.  :\r. )  fal  tel’ berg-Blen* ,  V. 
A.  (Odessa  Inst.  Public  Health,  Odessa,  USSB); 
Orlova.  A.  V.  flepw  ALuirf  Xauh  Ifkr  T!.W  (II):  10)5- 
10)8;  1978.  (17  refs) 

The  effects  of  whole-body  exposure  to  electromag¬ 
netic  waves  in  the  centimeter  range  (Intensity  12, 
2),  and  )0.5  x*f/cm,1  length  of  exposure  10  min)  on 
the  chemi  luminescence,  and  on  the  accumutet  Ion  of 
lipid  peroxide  oxidation  products  In  the  liver, 
brain,  and  spinal  cord  were  studied  In  78  male 
albino  rat*.  The  chemi luminescence  was  studied 
over  a  120-hr  period  after  Irradiation.  The  Ir¬ 
radiation  caused  a  significant  Increase  In  the 
meilntm  chemi  liaainescence  at  doses  of  12-2)  «*f/cm7 
In  all  tissues,  but  Irradiation  with  )0.)  xkf/cm7 
caused  only  an  Insignificant  Increase  In  the  max - 
Imax  chemi  I  i*»l  nescence  ctmpared  with  nonlrredlated 
animals.  The  lipid  peroxide  oe I dat Ion  product 
levels  In  the  brain  and  spinal  cord  were  highest 
after  Irradiation  at  )0.5  <Nf/cmJ,  and  In  the  liver 
after  Irradiation  at  2)  mi/cm7 . 
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wo;  the  effects  of  electrical  power  TRANS¬ 
MISSION  RIGHTS-OF-WAY  0«  SMALL  MAMMAL 
Dl  STB  I  BUT  ION,  DIVERSITY,  ANO  COMMUNITY  STRUCTURE. 

K*V.)  Quart**,  H.  0.  (PhD.  01  sterlet  Ion,  Univ. 
Virginia,  1979) ;  77  PD.  [available  through  Xerox 
Unlv.  Mlcrof I In*.  Ann  Arbor,  hi  48106,  Order  No. 
790JS12I.  (BO  r*f») 

Th*  rtipontc  of  \wl  I  *****  I  populat  loo*  to  altered 
habitat*  forend  where  power  I  In*  r I ght  *-of -wey  pana- 
trat*  otherwise  homogeneous  declduou*  for*»t*  *  * 
Invest igeted  over  a  IS-«o  period  at  flv*  ttudy 
ar*a*  containing  r  lght*-of-w*y  representat I v*  of 
dlffarant  width*  ()0-68  a),  tin*  voltage*  (U0  and 
S00  kV) ,  and  ttagat  In  th*  vagatatlon  management 
sequence.  Th*  changing  charactar  of  th*  habitat 
at*oc  iatad  mI  th  th*  taguantlal  right-of-way  Manage¬ 
ment  parall  lad  th*  natural  proca**  of  vagatatlon 
succession.  Each  of  th*  most  frequently  captured 
*pacia*  I8.'jrin,i  br*ou%tu.ii,  I’erv*^ ia.*we 
Txmtu >*  #:rujrua,  Hfu-nofu*  ;annaii  'cMnu-ua,  fiat  thro  - 
icmtonyu  t  a ,  and  Pifj^r*  f-tn*ti.'n^)  r**pond*d 

to  the  altered  habitat  in  a  «*»nn*r  cnntlttant  uith 
it*  acologic  requirement*.  Electrical  field  ttrangth 
and  corridor  width  did  not  produce  apparent  affect* 
on  th*  taia  1 1  ******  I  cummer  I  tie*. 


6208  SPACE  OSTEOPOROSIS:  AN  ELECTROMAGNET  1C 

HYPOTHESIS.  (f*v .)  Harlno,  A.  A.  (Vet¬ 
eran*  Admin.  Hadlcal  Canter,  800  Irving  Av* . ,  Syra- 
cu«*.  NY  1)210) ;  Backer,  R.  0.;  Hart,  F.  X.;  An- 

dar»,  f.  Aviat  Spas*  Fnvirvn  50(4)  409-610; 

1979.  (14  r*f») 

Hatabollc  ttudia*  of  a*tronautt  Indicate  that  tpace- 
f light  cau**t  a  net  lo«t  of  body  calcic,  which 
do**  not  appear  to  be  c*u**d  by  a  deficiency  In 
dlat  or  eearcl**.  During  earth-orbl tal  flight, 
th*  notion  of  th*  tpacecraft  through  th*  geomag¬ 
netic  field  r**ult«  in  eepotur*  to  an  extremely 
low  frequency  (Elf)  Magnetic  field,  and  It  I*  hy¬ 
pothec  I  red  that  th*  change  In  the  alec t romagnet Ic 
any  I  ronaaant  of  th*  astronaut  hat  *  causative  rol* 

In  tpac*  ottaoporotlt  (SO).  Calculation*  of  th* 
maximum  electric  field  Induced  In  an  astronaut's 
body  during  tpac*  flight  produce  a  value  of  0.4  V/n. 
In  earth-bound  eapariaantt  thlt  Internal  electric 
field  ha*  been  *hown  to  b*  produced  by  ELf  magnetic 
end  electric  field*  of  I  C  and  10,000  V/a,  retpec- 
tivaly.  That*  latter  value*  have  bean  tho**>  to  be 
attoclatad  with  varlou*  biologic  affect*.  Including 
altered  behavior  end  terga  triglyceride*  In  htmmnt 
and  altered  circadian  rhythm*  and  reaction  tin* 

In  humans.  While  earth-bound  eaparlnent*  tupport 
th*  hypothetl*  that  notion  of  th*  periodic  tvp* 
that  an  astronaut  goat  through  In  the  geoategnatlc 
field  Indue**  Internal  field*  that  ar*  biologically 
active,  tuch  eaperlnentt  do  not  Indicate  that  SO 
will  occur.  T**tlng  th*  po**lblllty  of  a  link  be¬ 
tween  notion  through  the  geomagnetic  field  and  SO 
could  begin  with  thorough  phyilologlc  monitoring 
of  th*  affect*  on  earth-bound  t*«t  animal*  of  an 
Elf  magnetic  field,  which  be* t  slwitetes  th*  In¬ 
duced  alectrlc  field  cauted  by  *pac*fllght,  •»- 
pec  la  I ly  when  the  aninal  I*  undergoing  weightless- 
nett. 


6209  THE  HEASUREHENT  0T  cAHP  AND  cGHP  IN 

HICAOUAVE  IRRADIATED  CHEST  AND  Ml  ART 
MUSCLES.  (Jim.)  Nagada,  J.  (Dept.  Pharmacology, 
Saklnlthl  Medical  Unlv.,  Japan);  Mattuda,  S.;  Mor- 
Ita,  M.  Folia  Iharmtool  Jfm  74(7):  II9P-I20P;  1978. 

(0  ref*) 

The  temperature  change*  and  the  concent  rat  Ion*  of 
(AMP  and  cGHP  In  the  che*t  and  heart  mute le*  of 
ml crovave- I rrad lated  nice  and  rat*  were  Investi¬ 
gated.  The  temperature  of  the  chc«t  muscle*  Ir¬ 
radiated  with  7-fcW  microwave*  rote  to  80-90  C  after 
a  1-1.5  sec  exposure  for  mice  and  after  2-)  sec 
eeposure  for  rat*.  The  temperature  of  heart  nu¬ 
clei  Irradiated  with  2-kW  microwaves  for  1.5*2  sec 
(mica)  and  approximately  6  ec  (raft)  Increased  to 
80  C.  Th*  concantrat ions  of  cAHP  and  cGMP  In  the 
auricle  and  ventricle  of  rats  Irradiated  with  2-kW 
microwave*  for  10  »ec  ware:  (cANP)  72.5  *  18.8 
plcanol**/g  tissue  In  auricle  and  155  *  6.7  In 
ventricle;  (cGMP)  15.1  -  I.)  piconolat/g  tissue  In 
auricle  and  l).6  •  I.)  In  ventricle.  The  concen¬ 
tration  of  cAHP  in  excised  rat  papillary  muscles 
electrically  stimulated  with  7  Hr  at  )0  C  was 
greater  than  In  muscle*  Irradiated  with  microwaves. 
Th*  concentration*  of  cAMP  and  cGMP  In  these  tis¬ 
sue*  when  froren  (-80  C)  were  5.8  t  0.6  and  1.4  1 
0.2  plcanol**/mg  protein,  respectively.  When  Ir¬ 
radiated  with  2  kW  for  2  »ec  th*  level*  were  4.1  1 
I.)  and  2.1  1  I.)  piconole*/mg  protein,  respectively. 
When  hamngeniitd  after  excltlon  the  level*  «mr*  2.9  ■ 
0.2  and  0.8  ’  0.1  piconol**/a»g  protein,  respective¬ 
ly.  Rat  heart  auricle*  were  excised,  induced  to 
eutoklnetl*  with  Isoproterenol,  and  Irradiated  with 
1.5-kW  microwave*  for  4  sec .  Th*  concentration*  of 
cAHP  In  the  sinoatrial  nodal  »tructur*  and  the  etrlim 
before  Irradiation  were  2.1  and  8.8  picomoles/mg 
protein,  respectively;  10  sec  after  Inedlation  the 
concentration*  were  92  and  22.),  respectively;  20 
sec  after  Irradiation  they  were  74.)  and  26.6, 
retpect Ively;  and  )0  sec  after  Irradiation  they 
were  16.)  and  2). 5.  re*pect Ively.  fatter 
beats  and  stronger  contraction*  were  Induced  In 
the  autoklnetlc  auricle  following  irradiation  than 
after  Isoproterenol  administration  alone. 


6710  EffECT  Of  HIGH-POWER  DENSITY  MICROWAVE 

IRRADIATION  ON  THE  SOLUBLE  PROTEINS  Of 
THE  RABBIT  LENS.  (E*v- )  Ontte,  G.  ft.  (Sidney 
farber  Cancer  ln*t . ,  Rn.  J409.  )5  Blnney  St., 

Bo* ton ,  ma  92115);  Mathew*on,  N.  S.  jittvaf  Op 6- 
tha^ol  Fimtal  Sot  18(4):  )91-400.  1979.  (25  reft) 

Ten  New  2ealand  rabbit*  were  Irradiated  on  the  left 
side  of  the  head  with  2.45-GHi  microwave*  at  a  pow¬ 
er  level  of  )00  rnw/cm*'  for  70  min  on  each  of  2  con¬ 
secutive  day*  to  Investigate  lent  change*  a*  ob¬ 
served  by  blcwlcroscopv  and  change*  In  soluble 
protein  distribution  ISPD)  a*  determined  by  pore- 
gradient  electrophoresis  (PCC).  Only  five  of  th* 
animals  survived  th*  Irradiation,  and  chanqet 
ranging  from  vacuole*  along  th*  posterior  suture 
to  very  smell  posterior  tubcapsular  opacities  were 
observed  In  th*  left  lenses  only  of  four  of  the 
five  survivors.  No  tlgnlflcant  defects  were  found 
by  blomlcroscnpy  In  the  lenses  of  six  control  anl- 
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malt  or  In  the  right  lento*  of  the  exposed  animal*. 
A  study  of  the  SAD  of  the  lent  cortex  end  nucleut 
by  fCC  reveeted  e  marked  difference  In  dlttrlbutlon 
between  the  two  lent  component*  end  *  progressive 
thlft  In  molecular  weight  front  approximately  6  • 

10*  (beta-crystal  I  in)  to  approximately  8  *  10^ 
(elphe-cryttel  I  In)  In  lontet  damaged  by  microwave 
eapoture.  It  e I  to  appeared  that  the  right  lentet 
of  Irradiated  anliaalt  had  been  comprised  detplte 
(he  fact  that  (hey  remained  free  of  defect*  vltlble 
by  blaml c rot copy .  The  retultt  Indicate  that  PCI 
can  be  applied  to  detect  lent  protein  alteration* 
even  If  c hen 9e t  are  In  locallted  region*  of  the 
lent.  It  may  be  pottlble  with  thli  technique  to 
develop  a  more  detailed  under* landing  of  the  early 
ttaget  of  protein  Involvement  In  opacity  formation. 

6211  HICAOUAVl- INDUCIO  HA2AA00US  NONIINEAA 

THE  AMOf  IASTIC  VIBAATI0N5  OF  THE  OCulAA 
lENS  IN  THC  HUMAN  ETI.  !>\i .  >  Nee  1  at  an  t  a  twemy  ,  P. 
$.  (ich.  Applied  Sc  lancet,  Unlv.  Science  Halaytla, 
Nlnden,  Penang,  Halaytla);  Aamakr Ithnan,  A.  P,  J 

Hem*)*  1 2 ( J)  •  205-210;  1979.  (16  reft) 

A  theoretic  analytic  of  microwave- Induced  haxerdout 
nonlinear  thermoelattlc  vibration*  of  the  ocular 
lent  of  the  hiexan  eye  It  pretented.  Atti»lng  a 
dielectric  tpharlcal  thell  model  to  depict  (he  ocu¬ 
lar  globe*,  the  temperature  dlttrlbutlon  within  the 
eye  wet  evaluated  when  a  plane  mlcr<w»ave  (2,660 
HMj,  100  aM/cm')  Irradiated  the  eye.  The  tempera- 
turat  at  (he  pot tarior  and  anterior  turfacet  of  the 
lent  were  computed  to  be  60. S  and  )8  C,  respect  I ve- 
ly.  The  rite  In  temperature  at  the  lent  turfaca 
wet  uted  to  calculate  the  thermal  ttrettet  developed 
In  the  lent  madlt*.  A  thermoelatt  Ic  equation  of 
mjt Ion  Mat  alto  formulated  to  attett  the  nonlinear 
trantverte  vibration*  of  t ha  lent.  For  thlt  pur- 
pote,  the  lent  tutpended  anatomically  by  the  tonal 
ligament*  wat  contldered  at  an  Itotropic  circular 
plat*  with  variable  rigidity  clamped  along  It* 
peripheral  boundary.  The  relevant  nonlinear  dif¬ 
ferential  equation  (hut  formulated  wat  tolved  In 
term*  of  Jacobian  elliptic  function*.  The  haiard- 
out  affect*  due  to  the  thermoelatt tc  ttrettet,  tuch 
at  the  evoked  phytiochamlcal  procettet  In  the  ocu¬ 
lar  tlttuet  retultlng  from  ttrett- Induced  mlcro- 
mattaglng,  were  quantified  In  term*  of  damage  param¬ 
eter*  and  a  thermal  thock  retlttanca  coefficient. 

It  It  concluded  that  eapoture  of  the  human  eye  to 
pulted  mlcrowav*  environmrntt  would  correspond  To 
the  tituatlon  wherein  the  ocular  lent  It  tubjected 
to  cyclic  thermal  thocht  and  It  therefore  vulner¬ 
able  to  fatigue  failure*  In  vivo. 


6212  HICAOWAVC  AADIATION- IN0UCI0  CMAOMOJOMAl 

AMNAATIONS  IN  COANEAl  EPITHELIUM  OF 
CM  INC  SC  HAMS  Tf  AS .  IhV'l  »»n.  A.  T.  (Bureau  Aa- 

dlologlcal  Health,  Food  and  (rug  Admin.,  Aockvllle, 
HO  20867).  J  Aer*»f  69(8):  609-612;  1978.  (15  reft) 

The  production  of  lent  opacitlet  In  Chlnet*  hamttert 
and  the  concomitant  Induction  of  chrcmotomel  aber¬ 
ration*  In  the  corneal  epithellim  following  eapoture 
to  microwave  radiation  are  reported.  A  2.65-CMt 


microwave  diathermy  machine  with  a  modified  type-C 
applicator  wat  uted  to  Irradiate  the  eye*  of  5-mo- 
old  fmnale  Chlncte  hamttert.  For  lent  opacity  Mud- 
let,  the  right  eye  of  each  of  teven  animal*  wat  Ir¬ 
radiated  for  10  min  In  the  Innwdlate  vicinity  (2 
me)  of  the  aperture  at  an  equivalent  power  dentlty 
of  75  mW/c** .  Three  of  the  animal*  were  Irradiated 
twice,  with  a  I  -wk  separation.  Slit  lamp  examination 
I  mo  after  Irradiation  revealed  lent  opacitlet  in 
the  exposed  eye*  of  two  anliaalt  that  had  been  Ir¬ 
radiated  only  once,  lent  opacitlet  were  not  ob- 
terved  In  the  other  animal*.  Including  thote  Irrad¬ 
iated  twice.  No  lent  opacitlet  were  observed  It. 
the  unexpoted  eye*  of  the  teven  animal*.  For  chrom- 
otoma  1  studies,  the  right  eye  of  each  of  J2  animal* 
wat  Irradiated  In  the  irmaedlat*  proximity  of  the 
aperture  (2  am)  or  at  5  cm  from  the  aperture  for  5. 
10,  20,  or  JO  min.  The  equivalent  power  densities 
were  100  mW/cm1  and  25  am/cm? ,  respectively.  In 
th*  cell*  from  eye*  Irradiated  proximal  to  the 
aperture  (100  tHf/cm3 )  for  5.  10,  20,  and  JO  min, 
there  war,  0.0688  ,  0.0819  .  0.079*>.  and  0.1562 
chromosomal  breaks  per  cell,  retpac t I ve ly.  Tetra- 
plold  call*  and  cell*  with  chromosomal  endoredup- 
llcatlont  ware  alto  obtarved  and  conttltuted  0-6. 7t 
of  the  cell*.  The  frequencies  of  abnormal  call* 
among  microwave- I rrad iated  call*  ranged  from  0.6- 
9.6C  of  the  total  number  of  cell*  observed.  The 
group  of  animal*  with  the  highest  and  longest  ex¬ 
posure  (100  WM/cm? ,  JO  min)  scored  t Ignl f leant ly 
greater  than  a  control  group  for  both  percentage 
of  abnormal  cell*  and  nipxber  of  chromotoeal  breaks 
per  ca II . 


621 J  TtSTS  OF  OtOlOCICAt  INTfCAITT  IN  DOGS  £*- 

POSEO  TO  AN  EUCTAOMAGNCTIC  PUISI  ENVI- 
ACNlMINT.  )  bates,  S.  J.  (Experimental  Hema¬ 

tology  Dept.,  Armed  Force*  Andloblology  Aet.  Inst., 
Bethatda,  HO  20016).  Health  rhy»  J6(2):  IS9-'6S; 
1979-  (9  raft) 

Th*  acuta  effaett  of  elaclromagnet Ic  pulta  (EHP) 
exposure  on  the  hematopoietic  tyttem  end  on  tome 
aspect*  of  th*  reproductive  tyttem  was  Investigated 
In  healthy,  purebred  beagle  dog*  (1-2  yr  old).  A 
total  of  26  dog*  were  employed;  9  (6  me!**,  5  fa¬ 
ta*  I  at)  ware  expoted  to  th*  simulated  EHP  environ¬ 
ment  end  9  (6  males,  5  female*)  served  at  sham- 
irradiated  controls,  lour  pregnant  female  dogs 
were  expoted  to  th*  f HP  environment  between  day 
10  and  day  55  of  gestation  to  measure  possible 
radiation  effect*  on  the  fetuses,  and  6  nonexpo ted 
pregnant  female  dogs  served  at  control*.  The 
animals  were  exposed  to  the  ft*  environment  8  hr/ 
day  for  65  days.  At  th*  end  of  that  t Im*  they 
received  58  x  10*  EH  pulses  at  6  pulses/sec,  with 
a  peek  electric  field  Intensity  of  667  ky/m. 

Blood  templet  were  obtained  1  wk  prior  to  exposure 
end  thereafter  every  week  during  the  kj-dey  expo¬ 
sure  period  end  for  J  wk  thereafter.  Final  blood 
samples  war*  obtained  1  yr  after  th*  lest  I  If  expo¬ 
sure.  The  concentrations  of  erythrocytes,  leuko¬ 
cytes.  neutrophils,  lymphocytes,  ret Iculocytet, 
and  platelets  were  routinely  determined  In  1  mm’ 
of  blood.  Bon*  marrow  templet  were  obtained  7  day* 
before  end  7  days  after  the  last  (HP  exposure.  A 
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co^iarison  of  concentration*  of  (ha  circulating 
erythrocyte*  and  reticulocyte*  Indicated  that 
exposure  to  EH  pulse*  had  no  Injurious  effects. 

The  niesOer  of  peripheral  leukocytes,  neutrophils, 
and  lymphocytes  of  Irraulated  dogs  was  similar  to 
that  of  nonlrradlated  control  animals.  No  changes 
were  observed  In  the  concent  rat  Ion  of  platelets. 

No  differences  were  observed  in  blood  values  ob¬ 
tained  from  the  same  dogs  I  yr  after  the  last  Of 
exposure.  The  percentage  of  mitotic  erythrocytic 
and  myelocytic  bone  marrow  cells  In  all  dogs  7 
days  prior  to  Irradiation  did  not  differ  signif¬ 
icantly  from  that  obtained  In  similar  determina¬ 
tions  7  days  after  the  last  exposure.  At  no  times 
during  periodic  examinations  were  any  damaging  af¬ 
fects  observed  In  the  exposed  animals.  The  lit¬ 
ters  of  the  A  Irradiated  pregnant  female  dogs 
mere  similar  In  site  (*-6  pups/titter)  to  (hose 
of  the  A  unirradiated  controls.  All  pups  were 
clinically  normal.  When  the  A  l rO -exposed  male 
dogs  and  (heir  A  nonexposed  controls  were  mated 
with  normal  female  beagles,  sites  of  litters  were 
normal  ($-6  pups)  In  all  cases  and  no  differences 
in  mating  capabilities  between  (he  Irradiated  and 
nonl rradlated  male  dogs  were  observed.  Veterinary 
examination*  of  the  pt*>*  disclosed  no  abnormalities 
In  the  newborn  dogs  sired  by  previously  Irradiated 
male  beagles.  It  I*  concluded  that  the  absence  of 
any  deleterious  effects  observed  In  dogs  exposed 
to  the  (*V  environment,  which  closely  simulated 
htemen  occupational  exposure  conditions,  strongly 
suggest*  that  h,p>ent  face  no  hazards  under  these 
condi t Ions. 

Ail  A  RROCAAHNED  SU-CKANNCI  ELECTRICAL  stinu- 
lato*  ro«  coitmi  stimulation  or  lec 

MUSCLES  DURING  WALKING  ft\i.  >  Strojnlk.  P. 

(faculty  (lectrical  engineering,  Unlv.  Ljubljana, 
Ljubljana,  Yugoslavia).  KralJ,  A.;  Urs'c,  I.  ISXK 
■>™  ,»i.m Kj  JVy  BM£-26(2):  111-116;  1979.  (II  refs) 

Recant  trends  In  the  use  of  functional  electrical 
stimulation  (F£S)  for  the  treatment  of  stroke  pa¬ 
tients  are  reviewed  along  with  the  development  of 
a  six-channel  flS  unit  for  crexplex  stimulation  of 
leg  muscles  during  walking.  The  state  of  art  In 
the  field  of  FES  clearly  shows  that  complex  mtltl- 
c  henna  I  systems  for  support  and  correction  of  prin¬ 
cipal  gait  functions  are  still  at  an  Initial  stage, 
however.  It  may  be  expected  that  present  systems 
for  therapeutic  and  training  etiolation  will  de¬ 
velop  In  the  course  of  caxmxnnly  used  or t hot  I c  de¬ 
vices.  A  six-channel  FES  unit  is  described  that 
uses  a  shoe-insole  heel  switch  to  synchronize 
stimulation  with  the  gait.  To  exclude  any  acci¬ 
dental  occurrence  of  cross  st Imjletlon  pulses,  only 
one  generator  with  a  frequency  six  times  higher 
then  the  required  stimulation  frequency  Is  used. 

A  ring  counter  distributes  the  pulses  among  the 
channels  so  that  overlapping  and  cross-talk  between 
the  electrodes  cannot  arise.  The  stimulation 
frequency  can  be  set  within  the  range  of  20-60  Hz 
and  the  pulse  width  between  0.1  and  I  msec  The 
six-channel  FES  unit  has  been  used  on  20  patients 
so  far.  and  most  of  them  have  accepted  the  walking 
pattern  given  by  the  stimulator.  After  having 
used  the  stimulator  for  j  wk .  several  patients  were 


able  to  walk  without  a  cane.  Moreover,  the  walking 
pattern  remained  for  a  while  after  stimulation  was 
stopped.  This  preliminary  experience  Indicates 
that  multichannel  r£S  represents  a  successful  ap¬ 
proach  to  complex  correction  of  the  hemiplegic 
pat  lent 's  gait. 

62 IS  EFFECTS  Of  9- A  GHz  MICROWAVf  EIROSURE  ON 
HtlOSIS  IN  MICE.  fKng. )  Manlkowska,  I. 
(Dept  Genetics,  Natl.  Res.  Inst.  Mother  and  Child, 
Kasprzaka  17*.  01-211  Warsaw,  Roland);  luclani, 

J.  N. ;  Servant le .  8..  Czerskl ,  P .  ;  Obrenovilch,  J.; 

Stahl.  A.  feparidMttd  39(3)  388-390;  1979  OJ 

refs) 

The  effects  of  microwave  exposure  on  melosls  In 
mice  ms  investigated  Adult  male  Balb/c  mice  were 
exposed  I  hr/day  for  2  consecutive  wk  ($  days/wk) 
to  9. A  GHz  pulsed  microwaves  (pulse  width  0.S  ..sec. 
repetition  rate  1.000  Mz)  In  far-field  conditions 
In  an  anecholc  chamber  at  Incident  mean  power  den¬ 
sities  of  0.1,  O.S,  1.0,  and  10.0  mW/cm7.  four  ani¬ 
mals  were  exposed  at  each  power  density  (16  anlawls 
In  total),  and  seven  mice  served  as  controls,  fol¬ 
lowing  exposure  the  anlxwls  were  sacrificed,  tes¬ 
ticles  extracted  and  examined.  The  results  of  qual¬ 
itative  analysis  of  melotlc  nv* taphace  I  Indicated 
the  presence  of  aneuplold  metaphases.  Hypoploid 
metaphases  were  seen  both  In  control  and  exper¬ 
imental  animals.  However,  no  significant  differ¬ 
ences  were  noted  In  the  frequency.  In  control 
animals,  the  presence  of  quadrivalent*  ms  noted 
In  three  metaphases  out  of  179-  In  two  meta¬ 
phases  besides  bivalents,  two  and  four  univalents 
we  re  seen.  Following  exposure  to  0.1,  1 .0,  and 
10.0  mW/cm7,  the  Incidence  of  metaphases  with 
quadrivalent*  (and  in  same  instances  of  hexa- 
valents)  Increased  significantly.  The  chromo- 
scwxe  associations  (translocat  Ions)  occurred  at 
random  and  no  particular  chrcaxoscxve  pairs  demon  - 
strated  a  tendency  for  t ran* local  Ion*.  Metaphases 
with  one  or  more  (up  to  6)  chromosome  pairs  re¬ 
maining  at  xmtaphase  I  as  univalents  were  signif¬ 
icantly  (chi7  test)  acre  frequent  In  all  groups 
of  exposed  animals.  The  large  proportion  of 
such  metaphases  ms  seen  following  exposure  to  0.1 
and  10.0  mW /cm3.  19. 21  and  30. At,  respectively. 

The  results  Indicate  that  repeated  mlcroMve  exposure 
at  incident  power  levels  equal  to  or  lowr  than 
values  accepted  as  maxima*  exposure  levels  may 
Interfere  with  meiotit-  The  high  Incidence  of 
metaphases  with  the  presence  of  univalents.  In¬ 
stead  of  bivalents,  may  indicate  that  mlcroMve 
exposure  interferes  with  chiasma  formation  and/or 
behavior.  Rossible  consequence*  of  the  observed 
phenomena  In  terms  of  reduced  fertility  or  hazards 
to  offspring  remain  to  be  verified  In  studies  em¬ 
ploying  a  larger  number  of  animals,  other  mice 
strains,  and  other  animal  species. 


6216  STIMULATORY  ACTION  Of  AN  ELECTROSTATIC 

FIELD  ON  DEVELOPMENT  OF  A  Candida  fmp- 
loalit  CULTURE.  (KV-  1  Kredenov,  V.  *■  (No  af¬ 
filiation  given).  A  pp.;  1978.  (available  through 
National  Technical  Information  Service,  Springfield, 
VA  22161,  Dooaxent  No.  HC  A03/MF  A01).  (7  refs) 
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The  effect*  of  electrottatlc  field!  of  varying  In- 
ten  1 1  t  y  on  llw  development  of  2-  to  )-day  old  .'on- 
JiSx  srvptouJia  (SK-k)  culture!  were  tiudled.  Teatt 
sutptfltioni  w ere  cipottd  to  I ' 7  tf/c*  from  I  direct 
electrottet Ic  current  tource  for  J.  10,  or  1.200 
toe.  At  oil  field  Intentltlet,  tutpentiont  treated 
for  )  ire  i howto  «n  Inhibitory  effect  on  turvlvel, 

A  10- tec  treatment  produced  •  %t imulatory  effect 
on  turylvel  et  ell  Intentltlet  except  for  6  kV/cm. 
The  greelett  ttlmuletory  ect Ion  net  obterved  at  ) 
kV/cx  for  1,200  tec  producing  a  Ik-fold  I  recreate 
In  the  nuxber  of  treated  tutpentlon*  coxpared  to 
the  untreeted  controlt.  Expoture  of  the  yeatt 
tutpentlon  to  6  ky/cx  for  J00  tec  Induced  Intentlye 
cell  growth  during  the  flrtt  6  hr  after  treatment; 
by  8-12  hr.  however,  there  were  xore  cellt  In  the 
unexpoted  culturet  than  In  the  treated  tutpentiont 
and  by  2k  hr,  there  wet  a  threefold  Increate  In 
call  nteafeere  In  the  treated  groupt.  A  tlxllar 
pattern  wet  obterved  for  feed  yeatt  blaxett  ecciet- 
uletlon  end  at  6  hr,  the  treated  tutpentiont  had 
developed  two  tlxet  xore  bloxatt  than  the  ipitraated 
controlt.  Theta  experiment!  Indicate  that  alec- 
trottatlc  treatxant  of  yeatt  tutpentiont  producer 
either  Inhibition  or  ttltxiletlon  of  cell  development 
depending  on  the  duration  and  Intentlty  of  expo- 
tura. 

6217  ffffCT  Of  PERMANENT  MAGNETIC  FIELD  ON 

TlC  SPERM  Of  BREEDING  BULLS.  (Hus.) 
Kovalev,  N.  C.  (Beloruttlan  Scientific  Mi,  Intt. 
Animal  Mutbendry,  USSA).  Vstsriaarii^  (II):  8)- 

8*.  1978.  (0  reft) 

The  effect  of  a  permanent  magnetic  field  (param¬ 
eter!  not  given)  on  61  ejaculate!  of  breeding 
built  wet  ttudled.  Some  ejaculate!  were  placed 
Into  the  touth  pole  of  the  magnetic  egulllbrator 
for  $-6  hr  Inawdlately  after  dilution  with  lactote 
wed  I  cat  (Croup  I),  after  «Milch  the  templet  were 
frozen.  Other  templet  (Croup  2)  were  diluted  with 
lactote  mediae  previoutly  expoted  to  the  magnetic 
field  for  6  hr.  After  thawing,  the  ectlvlty  (mo¬ 
tility)  of  the  tperm  wet  $.2  unlit  In  Croup  1, 
k.9  In  Croup  2,  and  J.6  In  the  untreated  controlt. 
The  percentage!  of  the  templet  that  had  to  be  re¬ 
jected  after  thawing  were  1 01  in  Croup  I.  12'.  In 
Croup  2,  and  J22  in  t he  controlt.  The  turvival 
of  the  tperm  at  )8  C  after  thawing  wet  9-6  In 
Croup  I,  8.2  In  Croup  2,  and  6.)  in  the  control! 

(no  unit  given).  The  fertility  of  cowt  Intemln- 
ated  with  the  treated  tperm  wet  I6X  higher  than 
In  the  cowt  Intexlnated  with  untreated  tperm. 


6218  AOOENT  KEftUEKS  ATTRACT  EPA  STRICTURES. 

(S*?.)  Smith,  A.  J.  (No  affiliation 
given).  .Vienr-e  20k(k)92):  k8k-k86;  1979.  (0  reft) 

Tettt  conducted  by  the  (PA  on  elect romagnet Ic  Intect 
and  rodent  repel lert  Indicate  that  the  device!  do 
not  work.  Three  of  the  repel lert  have  been  taken 
off  the  market  by  EPA  order,  and  10  other  mode'! 
may  toon  follow.  Beceute  none  of  the  device!  had 
any  effect  on  Intact!  and  rodent!,  the  EPA  hat 
concluded  that  the  entire  concept  of  elect romagnet Ic 


repel lency  at  low  lavelt  may  tafely  be  dltmltted. 
Although  torm  creature!  are  tentltlve  to  magnetic 
field!,  tettt  conducted  by  the  NSS  Indicate  that  the 
repel lart  generate  a  field  far  too  weak  to  have  thlt 
effect,  a  field  roughly  comparable  to  that  generated 
by  a  hair  dryer,  for  example.  At  a  dlttence  of  10 
feet  from  the  repcller,  the  field  ttrength  It  let! 
than  that  normally  pretent  In  nature.  No  meaturable 
elec t romagnet Ic  field  wet  detected  emanating  from 
three  of  the  repel lert.  One  of  thete  three,  the 
Nature  Shield.  It  claimed  to  operate  on  a  principle 
called  contro-clutlve  megnetitm.  Thlt  term  It 
defined  by  the  manufacturer  at  a  multiple  vortex 
energy  flaw  revolving  In  an  elattlc  cxpentlon  and 
capacitance  In  relation  to  tpace  and  potition. 


6219  CYTOf LUOAOHETRY  or  ELECTAOMAGNETICAILY 

CONTROLLED  CELL  DEOI  fFERENT  I  AT  ION .  tBhg.  ) 
Chiabrera,  A.  (Electrical  Engineering  Dept.,  Univ. 
Genoa,  Vlale  f.  Cauta  I),  161  MS  Genoa,  Italy);  Mln- 
tenkamp,  M. ;  Pi  I  la,  A.  A.;  Ryaby,  J.;  Ponta.  0.; 
Belmont,  A.;  et  dZ.  J  Histoahan  Cy to-hem  27(1): 
J7S-J8I;  1979.  (2)  reft) 

Controlled  alteration!  In  the  electrochemical  envi¬ 
ronment  of  the  frog  nucleated  red  blood  cell  In 
vitro  retulted  In  change!  In  cellular  morphology 
that  appeared  to  be  related  to  dedifferentiation 
(detpeclal Irat Ion) .  Thete  change!  were  achieved 
by  a  telective  modification  of  the  ionic  concen¬ 
tration!  of  an  itotonlc  amphibian  Ringer  tolution 
and  by  the  Induction  of  low-f reguency  pultating 
e  I  ectr  magnet  Ic  current!  having  tpeclflc  waveform 
parameter!,  later  f  low  ml crof  luoromet  ry  t Sowed 
that  the  modified  Ringer  tolution  wet  able,  per 
te,  to  partially  trigger  the  procett  during  the 
tame  time  Interval  that  cartaln  Induced  current 
waveformt  t  Igni  f  leant  ly  affected  the  niaxber  of  cellt 
In  the  dedl f ferenl lated  ttate.  For  e  given  wave¬ 
form,  the  repetition  rate  had  a  tignif leant  effect 
on  the  rate  of  cell  change.  A  frequency  window  of 
kO-70  Nr  wet  found  tuch  that  If  the  fundamental 
frequency  of  the  tlgnal  wet  external  to  the  window, 
the  dedifferentiation  procett  wet  Inhibited.  On 
the  other  hand.  If  the  fundamental  frequency  of 
the  tignal  wat  intide  the  window  and  dote  to  SS 
Hr,  the  procett  wat  enhanced.  Later  flow  micro- 
fluornmetric  meeturemenlt  revealed  a  himodal  dli- 
tribution  In  the  green  fluoretcence  of  red  blood 
cell!  that  depended  on  the  time  of  expoiure  and 
the  waveform  charac ter  I tt let  of  the  external 
tlgnal.  The  two  tubpopulat loot  had  a  different 
level  of  dye  uptake.  Sorting  of  the  two  popula¬ 
tion!  thowed  that  the  tecond  peak  of  higher  fluor¬ 
etcence  Intentlty  corretponded  to  dedifferentiated 
cell!  and  that  the  lower  fluoretcence  intentlty 
corretponded  to  control  differentiated  cellt. 
Preliminary  remit!  obtained  by  the  automated  image 
analytlt  of  cell  tmeert  ttained  with  a  Feutgen 
method  tuggetted  that  dedifferentiated  and  normal 
cellt  have  the  tame  integrated  optical  dentity  but 
different  nuclear  areat,  revolting  in  an  Increated 
chromatin  dltpertlon  (larger  area  per  unit  of  de¬ 
oxyribonucleic  acid)  for  dedifferentiated  cellt, 
which  corretpondt  perfectly  to  the  Increate  In 
their  green  fluoretcence  (Increate  In  chromatin- 
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M<u«r  Ibonuclelc  acid  binding  tltet).  It  appear* 
that  on«  of  the  flr»t  ttaget  of  th*  dod I f f erent let Ion 
procett  I*  th#  unfolding  of  chromatin  tupercoillng 
without  any  daoayr I bonuc lelc  acid  tynthetlt. 


622 0  THE  PEACEPTlON  Of  UIAA  [lECTAIC  *.C  CUA- 

AEnTS  IV  TK  EUROPEAN  III.  Ivui'IIj  mtguill*. 
r>V-  )  Berg#  ,  J.  A.  ( I  n*t .  Karina  Biology  and  lim¬ 
nology,  Only.  Otlo,  Otlo,  Norway).  Ca^  f Kodhem 
WofUi*#  14]  6k(k):  915-919;  1979.  (2k  rafa) 

The  parcaptlon  of  week  alactrlc  flalda  of  altar- 
noting  polarity  and  tha  regional  aana I t Ivl t laa  of 
the  Curopaan  aal,  Anguilla  an^uilla,  wire  Invettl- 
9a tad  at  dlffarant  -alar  raal at  I vl t laa  (6  *  ' 0"  to 
).6  a  10*  or*,  cal .  Nina  aala.  In  cylindrical  plat- 
t I c  cagot ,  vara  placad  althar  parallal  or  perpen- 
dlcular  to  tha  altarnoting  currant.  Shocking  elec¬ 
trode*  aara  attachad  to  tha  tall-and  of  tha  caga 
or  to  tha  middle  of  tha  flah  (for  rag  Iona  I  tentl- 
tlylty  tatting).  Tha  thrathold  currant  wet  attab- 
llthad  at  that  currant  Intantlty  giving  a  501 
probability  for  condltlonad  brachycardia  to  occur. 

Sant i t 1 vl ty  to  0.9.  2.  5.  and  50  Hi  were  tatted 
In  frath  xtar  (retlttlvity  J  ■  10*  ohm  cm) .  Vol¬ 
tage  gradient  throtholdt  with  tha  aal  parallal  to 
tha  currant  direction  average  0.97  *V/c*  (range. 
0.17-1.9  mV/cm)  at  0.5  K*.  Incraatlng  to  19  "V/ea 
at  50  Hi.  There  wat  a  linear  relationthlp  batwan 
ttlmiletlon  frequency  and  thretholdt-  With  tha 
eelt  perpendicular  to  tha  current,  tha  thretholdt 
average  )  6  and  50  av/ca  at  0.5  and  50  Kt,  retpec- 
tlvaly.  Current  dantity  thretholdt  dacreatad  with 
Incraatlng  retlttlvity  with  tha  aal  oriented  par¬ 
allel  to  the  currant,  froa  0.88  vA/ce;  In  bracklth 
water  (retlttlvity  I  )  a  10:  ohm  ca)  to  0.0)1  uA/ 
cm3  In  frath  water  (retlttlvity  2-9  »  10*  ohm  ca) . 

The  corretpondlng  voltage  gradient!  ware  appro*- 
iaataly  1  av/ca  Irratpactlva  of  retlttlvity.  When 
part  of  the  aal’t  body  wat  thlelded  froa  the  cur¬ 
rent,  the  front  half  wat  four  to  five  tlaet  aore 
tentlllve  than  tha  tall  half,  aaan  thretholdt  being 
2.0  and  9.0  eV/c»  In  frath  water  at  0.5  hi  The 
retultt  daaonttrete  me  ■!•**■  tentltlvlty  to  electric 
currentt  In  the  furopaan  aal  at  low  frequenciet 
(0.5  Hz).  There  wat  no  evidence  that  the  eel  wat 
aore  lentltive  to  alternating  then  to  direct  cur¬ 
rent  and  the  retultt  do  not  tuppor t  the  hypothetlt 
that  the  eel  can  orient  In  tha  Earth'*  geomagnetic 
field. 


6221  MAGNETITE  IN  FAESlhfATEA  HAGUE  T0TAC  T  I C 

BACTERIA.  rjrttf. )  frenkel,  A.  ».  (Tren¬ 
dy  Bitter  Natl,  lab.,  Ketcechutetti  Intt.  Tech¬ 
nology,  Cambridge,  NA  021)9);  Blakmmjre,  A.  T.; 
Wolfe.  A.  S.  Attend#  20)(k)87):  1)55-1)56.  1979- 
OS  reft) 

A  freth-weter  aagnetotect Ic  becterliw  tplrlllua 
(KS-I),  Itolated  free*  twaap  tadlaentt,  wat  cultured 
In  chemical ly-deflned  media  and  magnetic  and  non¬ 
magnetic  whole  cel  It  were  anelyted  by  Kottbauar 
tpec t rotcopy .  The  cellt  analyiad  Included  magnetic 
cellt  grown  In  rnediim  containing  bog  water,  mag¬ 
netic  cellt  grown  In  chemically-defined  "ad I vm 


containing  ).6  uaolar  Iron,  and  nonmagnetic  Cellt 
grown  In  chemical ly-daf load  medite*  containing  ).6 
i, molar  Iron.  Tha  Kottbauar  tpectrie*  of  the  mag¬ 
netic  cellt  grown  In  "ad i iw  with  bog  water  wat 
identical  to  that  of  magnetic  cellt  cultured 
In  tha  chaml cal  I y-daf Inad  medium.  Bated  on 
tha  comperlton  of  the  tpectra  of  the  iron  in 
•Mgnetlte  of  tha  magnetic  cellt  and  that  of 
ttolchlumetrlc  magnetite,  tha  Iron-containing  ma¬ 
terial  can  be  detcrlbed  at  farr Imagne t Ic  fajO*. 
with  either  appro* imete I y  A*  vacanclet  In  the 
octahedral  tublattlce  or  with  a  tmall  admlature  of 
a  y-fejOj  phata .  The  calculated  magnetic  moment 
of  each  coll  It  1.)  *  lO"11  electromagnetic  unit, 
tufficlant  to  produce  alignment  In  the  geomagnetic 
field  (K-0.5  C)  at  ambient  temperature*.  Thut.  the 
magnetite  In  theta  cellt  conttltutet  a  biomagnetlc 
compatt  and  It  It  tpeculated  that  itt  pretence  may 
alto  be  involved  In  tha  orientational  retpontet  of 
tame  eukaryotic  organitmt  to  gnomjgne tit". 


6222  MEASUREMENTS  Of  ELECTROMAGNETIC  T  IC  LOS 

IN  THE  CLOSE  PA0IIHITV  OF  CB  ANTENNAS, 
ffkv  Auggara.  T.  S.  (Olv.  Electronic  Troductt, 
Bureau  Aadiologlcal  Health,  food  and  Drug  Admin., 
Aockvlllo,  KO  20857).  HfV  Put  l  Coat  ion  (F0A)  79- 
8080  2)  pp.;  1979-  (6  reft) 

Heeturementt  of  near  field*  generated  by  citizen 
band  antannat  operating  at  a  frequency  of  27.12  HMi 
are  reported.  Typet  of  antannat  for  >d>lch  data  are 
prevented  with  full  legal  power  of  *  W  Input  Include 
l/*-weve length  whip;  bate-,  middle-,  and  top- loaded; 
two  tatt  of  twin  antannat;  and  a  hand-held  walkle 
talkie.  Kaaturad  emlttion  level*  at  5  cm  from  all 
of  tha  antannat  tatted  e*ceeded  either  200  V/m  or 
0.5  A/m  or  both  at  tome  point  along  the  vertical 
height  of  the  antenna.  That#  field  ttrengtht  (equiv¬ 
alent  to  a  far-fleld  power  dantity  of  10  mr/cm1 ) , 
which  were  aaceadad.  ara  the  radiation  protection 
guide*  for  contlnuout  unmodulated  field  ttrengtht 
recommended  by  the  American  Mat  Iona!  Standard*  In- 
ttltute  with  ratpect  to  per tonne  I  eapoture  of  0.1 
hr  or  more.  For  tome  of  the  antenna*,  emlttion 
level*  eaceedlng  thete  guideline*  partltted  at  a 
12-cm  teparatlon  dlttance.  The  health  Impllcat'qnt 
of  thete  obtervat lont  are  not  clear  at  thlt  time. 


622)  KOBE  PROTECT ION  FA0H  MICROWAVE  AA0 1  AT  I  ON 

MA2AA0S  NEEDED.  1 Fn*. )  Comptroller  Gen¬ 
eral  of  the  United  State*.  (General  Accounting  Of¬ 
fice.  Wethlngton.  DC).  Central  Aooounti'np  Offiot 
Putlufatum  HAD- 79*7:  8k  pp.;  1978.  (112  reft) 

A  General  Accounting  Office  (GAO)  report  by  the 
Comptroller  General  of  the  United  Stalet  on  the 
need  for  protection  from  microwave  radiation  hatardt 
It  pretented.  Although  the  FDA  hat  Identified  two 
mlcroweve  product*  that  need  performance  ttanderdt 
-microwave  oven*  and  medical  diathermy  equipment 
only  a  performance  1 1 an da r d  for  mlcroweve  ovent  hat 
been  Ittued.  No  ttandard  for  medical  diathermy 
mechlnet  hat  been  Ittued  to  protect  the  patient, 
operator,  and  the  public  from  microwave  radiation. 
The  GAO  believe*  tuch  a  ttandard  thould  be  etteb- 
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llthed  becaute  of  polMtlilly  advert*  biologic  af- 
fact*  reported  In  h<**an  and  animal  ttudlet  at  expo- 
ture  level*  -all  below  thot*  to  which  machine  oper¬ 
ator*  and  patlant*  may  ba  expoted.  The  FDA  ha*  al*o 
failed  to  alwayt  review  manufacturer* 1  report* 
promptly  to  that  problem*  could  receive  early  atten¬ 
tion.  The  GAO  alto  recommend*  that  the  FDA  develop 
•viter  lal  For  training  diathermy  equipment  operator* 
to  help  ainlalte  patient  and  operator  axpoture  to 
ivinecettary  radiation.  Although  voluntary  guideline* 
letting  10  met /cm1  at  a  maximum  tafa  level  of  occu¬ 
pational  expoture  have  been  publlthed,  no  Federal 
ttandardt  eaitt  to  protect  the  general  public  and 
worker*  from  potential  microwave  haiard*.  A  review 
of  III  report*  that  were  either  cited  a*  reference 
Mterlal  tupportlng  the  FDA't  microwave  oven  emittlon 
ttanderd  or  that  were  Identified  by  Adnlnlttret Ion 
official*  at  particularly  Important  to  the  evalua¬ 
tion  of  the  ttenderd't  adequacy  Indicate*  that  over 
half  of  theta  raportt  ttate  that  animal*  and  k«ni 
expoted  to  nlcrcwava  radiation  level*  of  10  *f/cm3 
or  let*  experienced  biologic  effect*,  tome  undetlr- 
able.  Overall  It  It  concluded  that  the  FDA  thould 
Improve  It*  regulation  of  microwave  radiation- 
emitting  product*  and  that  mandatory  ttandard*  to 
protect  the  public  and  worker*  from  microwave  ••• 
poture  thould  be  ettebllthed. 


62J6  A  COMPARISON  OF  MEASUREMENT  TECHNIQUES 

TO  DETERMINE  ELECTRIC  FIELDS  AND  MAGNETIC 
FIUI  UNOER  (MV  OVERHEAD  POWER  TRANSM I SS ION  LINES. 

F*V  7  lambdln,  0.  1.  ((  lect  romeqnet  Ic  Radiation 

Analytlt  Branch.  EPA,  P.  0.  Box  ISO 17,  la*  Vega*, 

NV  89116).  ETA  T^tUoatum  ORP/EAO- 78- 1 :  16  pp; 

*978.  (J  r*f») 

The  magnetic  flux  and  electric  field  ttrenqth  under 
extra  high  voltage  ($10  VV)  overhead  trantmlttlon 
line*  were  matured,  and  comparltont  were  made  be¬ 
tween  U.S.  and  Bu**tan  technique*.  A  Polytech  Nodal 
FBM  100  field  meter  wat  uted  to  meature  the  primary 
electric  field  ttrenqth  and  magnet Ic  flux;  tupple- 
mental  meaturenent*  were  made  with  a  Nonroe  Elec¬ 
tronic*  Nodal  2J8A-1,  field  meter.  Field  *trength 
meaturenent  *  were  made  In  three  geometriet  with  each 
of  th*  Inttriaaent*:  1)  a  U.S.  technlque--the  meter 
we«  held  I  m  above  ground  level  and  I  or  J  a  from 
the  obterver,  with  a  Nonroe  or  Polytech  meter,  re- 
tpectlvely;  7)  a  Ruttlan  technique- -the  meter  we* 
held  1.8  a  above  ground  a*  If  attached  to  an  ll-lnch 
handle:  ))  1.8  w  above  ground  and  I  or  ]  •  from  the 
obterver;  and  A)  I  e  above  grown!  with  an  ll-lnch 
handle.  Magnetic  flux  meaturementt  were  made  In  two 
geometric*:  I)  with  the  tenting  coll  t  a  above  ground 

level  and  2)  with  the  coil  1.8  m  above  ground.  Both 
meter*  gave  tlaller  retultt  when  uted  with  equal- 
length  handle*.  Th*  major  difference  In  matured 
value*  Utlnq  different  qcometrlet  occurred  at  1.8  a 
above  qrow*d  level.  Electric  field  ttrenqth  wat 
greatett  when  the  obterver  we*  clotett  to  th*  aeter. 
Neaturement*  made  at  1  a  above  ground  were  not  a* 
critically  affected  by  the  obterver'*  potltlon  with 
retpect  to  th*  Inttrweent.  Th*  variation*  In  th* 
aeatu red  value  were  mlnlmlxed  when  the  Inttrwant 
wet  held  at  l*a«t  2  a  from  th*  obterver.  Neatur*- 
went*  at  I  a  and  at  1.8  a  above  th*  ground  were 


tlallar  If  a  2-a  handle  wa*  uted.  Magnetic  flux 
meaturementt  were  not  * Ignl f leant ly  affected  by 
th*  obterver'*  pot  1 1 Ion  with  retpect  to  the  tenting 
coll.  The  magnetic  flux  Increated  by  1.09-fold  In 
th*  are*  directly  under  the  three  phatet  of  the 
trantmlttlon  line  when  the  coll  wat  elevated  from 
I  m  to  1.8  m  above  ground.  Magnetic  flux  meeture- 
ment*  were  1 1 gnl f I  cant ly  affected  by  the  angular 
orientation  of  th*  coll  and  by  changet  In  th*  cur¬ 
rent  flow  through  the  trantmlttlon  line*.  Further 
ttudlet  are  necettary  to  determine  the  relation  be¬ 
tween  magnetic  flux  and  current  flow. 


622$  MEASUREMENTS  OF  RAOIOFREQUENCT  FIELD  IN¬ 

TENSITY  IN  BUILDINGS  WITH  CLOSE  PROXIMITY 
TO  BROADCAST  STATIONS.  (Tvt.  )  Tell,  R.  A.  (Elec¬ 
tromagnetic  Radiation  Analytlt  Branch,  (PA,  P.  0. 

Box  t$027.  Lat  Vega*.  NV  89116);  Nankin,  N.  N. 

ETA  PuME/Mtfon  ORP/EAO-78- J:  5$  pp;  1978.  ()  reft) 

Th*  radio  frequency  (RF )  field  Intentlty  wat  meatured 
In  eight  tall  bultdlnqi  located  In  five  cltle*  (New 
York,  Chicago,  Miami,  Moutton,  and  San  Diego)  that 
wer*  tltuated  In  clote  proximity  to  frequency  modu¬ 
lation  (FN)  radio  and/or  televltlon  trantalttlng 
antenna*.  All  of  th*  bultdlnq*  had  the  upper  partt 
of  their  ttructure  Illuminated  by  the  main  beam  of 
radiation  from  the  trantmlttlng  antenna.  The  RF 
Intentltiet  wer*  meatured  to  facilitate  the  develop¬ 
ment  of  an  analytical  technique  for  the  ettlmatlon 
of  field  Intentltiet  and  to  determine  the  expoture 
level  for  per ton*  living  and  working  In  tltei  »  In- 
llarly  expoted  to  RF.  RF  meaturementt  wer*  made  In 
conjunction  with  a  ground  level  turvey  of  the  given 
metropolitan  area  by  a  tuned  half-wave  dipole  re¬ 
ceiving  antenna  connected  through  coaxial  attenu¬ 
ator*  to  a  tcannlng  tpectrien  anulyxer,  Meaturementt 
of  polar!  tat  ion  component*  In  two  orthogonal  planet 
demontt rated  electric  field  Intentltiet  at  high  at 
19  V/m  In  one  Mgh-rlte  bulldlnq  about  on*  block 
from  an  FM  trammltter  and  about  10  V/m  In  a  building 
teveral  block*  away  from  a  televltlon  trantmlttlng 
antenna.  Higher  level*  were  obterved  at  unobttructed 
location*  on  th*  roof*  of  tome  building!.  The  max¬ 
imum  expoture  did  not  exceed  100  uW/cm'  In  any  of 
the  building*.  Field  Intentltiet  at  dittancet  very 
clote  to  an  FM  antenna  array  were  significantly 
lower,  at  much  at  16  dB  let*  at  a  dlttance  of  26  m 
for  a  12-bay  FN  antenna,  than  that  predicted  by 
utlnq  the  far-fleld  effective  radiated  power  of 
array,  demon*! rat Ing  a  near-fleld  qaln  camprettlon 
effect.  Analytlt  of  near-fleld  gain  characterltt let 
of  the  array  were  In  agreement  with  thlt  meature- 
ment.  Thlt  obtervatlon  It  tlgnlficant  for  ettimating 
do**-ln  field*  from  extended  array!  with  a  large 
number  of  element*.  Th*  pottlble  effect  of  th* 
alteration  of  antenna  calibration*  of  th*  half-wave 
may  have  affected  the  field  Intentlty.  In  parti¬ 
cular.  ute  of  a  half-wav*  dipole  In  the  near- 
fleld  of  RF  trantmlttlng  antenna*  thould  be 
examined  for  tpatlal  retolutlon  of  the  Incident 
field.  It  I*  pottlble  that  certain  "hot  epott" 
may  not  be  accurately  identified  and  meatured  by 
utlng  tuned  dlpolet,  at  leatt  at  100  NHx,  tlnce  at 
thlt  frequency,  the  wavelength  It  )  N.  Another 
factor  found  to  affect  the  field  wat  th*  location 
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of  metallic  at |oclt  within  (><•  field.  Such  con¬ 
ducting  ttructuret  (0.9.,  Iho  metallic  1*9  of  an 
offlca  dock)  ora  oturaad  to  croala  Intenalfled 
local  fleldt,  tone  timet  a*  ouch  at  10  tlwt  that 
of  tho  local  ad  lent  value,  further  Invett Iget lont 
of  thate  effect!  and  other  phenoawna  that  Influence 
the  M  field  Intentlty  neerby  tall  bulldln9t  tltuated 
near  radio  and  televltlon  t raotnl 1 1  Inq  antennat 
are  Indicated. 


6226  NtAA-flUO  IMS  I  AT  I  Oh  PAOPIATIfS  Of  SINPU 

LIMA*  ANTINNAS  UITm  APPLICATIONS  TO  AADI0- 
r  It  l  Out  K  »  nA^AAOS  AUO  (AQADCAS  T  1  NO  <t*g.  I  Tell.  A. 

A.  (i lectrmegnetlc  Aadlatlon  Analytit  (ranch.  Office 
Aadiatlon  frog rant .  |PA,  P.0.  lor  15027,  Sat  Vegat. 
hV  Ml  It).  KPA  Report  OAP/tAO  78-6:  69  PP-i  '978. 

(61  reft) 

Clectrlc  and  magnetic  field  ttren9tht  In  the  near- 
vicinity  of  dipole  and  eonopole  linear  t ran  twit  ting 
antennat  uere  conputed,  and  the  retultt  nre  ana  I  v  red 
to  evaluate  potential  radio  freouency  haiardt  that 
nay  aaltt  very  near  dlpola-llke  broadcatt  antennat. 
Calculat loot  for  a  half-nave  dipole  Indicated  thet, 
for  dlttancet  lett  then  1.5  n  fron  the  antenna, 
areat  radiating  I  kW  at  100  MMi  -III  aaltt  In  rdtlch 
the  Anerlcan  hat  Iona  I  Standard!  Intfltute  tafety 
ttandard  for  Indefinitely  long  expoture  It  eaceeded. 
Thut.  eat  rent  caution  thould  be  eaerclted  by  per- 
tonnel  performing  tower  work  In  clote  proalolty  to 
very-hid#*  frequency  broadcatt  antennat  utlng  dipole 
or  dlpole-l Ike  radlatlnd  ttructuret.  The  p he  none non 
of  pain  conprettlon  within  the  near  field  of  an 
antenna  array  wat  alto  eaanlned  by  nodal ino  a 
# requency -modulated  (ft)  antenna  at  a  terleb  of 
horltontelly  polarlfed  dlpolat  with  un  I  fora  #aar 
dlvltlon  and  equal  phetlnq.  Significant  reduction! 

In  field  ttrenqth  near  the  array  mre  eapected  and 
were  obterved  via  actual  field  neaturenentt  The 
reduction!  In  near  field  9eln  were  due  to  the  vector 
ttewlnq  of  field!  frca  the  array  at  oppoted  to 
the  Inherent  near  field  propertlet  of  the  batlc 
dipole  radiator  Ittelf.  The  prttence  of  grating 
lobet  In  tone  ft  broadcatt  antennat  tuqqettt  that 
the  fleldt  near  the  bate  of  the  ft  antenna  IcMert 
can  be  relatively  Intente,  particularly  for  antennat 
noun t ed  clote  to  the  ground  or  on  roof  topi . 


6227  POPULATION  IXPOSuAf  TO  Vtff  AND  UMf  (AOAXAST 

AADIATION  IN  T*tt  UNITtO  STATIS.  ( gng.  ) 

Tell,  A.  A.  (dectronagnetlc  Aadlatlon  Analytit 
(ranch.  Office  Aadlatlon  Progrant,  |PA,  P.0.  (ox 
15027.  Let  Veget.  »V  *9116);  Mantiply.  t.  D.  UFA 
Report  0AP/IA0  78-5:  T9  pp. ;  1978.  (12  reft) 

CPA  data  on  broadcatt  tignel  field  Intentlflet  ob¬ 
tained  at  )7I  location!  dlttrlbuted  throughout  12 
large  cltet  in  the  United  State!  and  collectively 
repretentlng  about  11,000  xweturementt  of  very-high 
and  ultra-high  frequency  tignal  fiel'd  Intentltiei 
are  reported.  A  conputer  algorithn  wat  developed 
that  utet  theta  neaturenentt  to  eitlnete  the  broad¬ 
catt  expoture  at  )9,000  centut  eni^eration  dlttrlctt 
within  theta  12  cltlet.  The  retultt  Indicate  that 
the  nedlen  expoture  level  for  the  population  of  thete 
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Cltlet,  which  reprttentt  I8t  of  the  total  United  State! 
population.  It  0.005  i»u/c *2  (tine  averaged  power 
dentlty).  The  data  alto  lug gal t  that  about  It  of 
the  population  ttudiad,  or  about  380,000  per  von t , 
are  potentially  expoted  to  levelt  greater  than  I 
vW/ca2  ,  the  tuggetted  tafety  guide  In  the  USSA. 


6228  MICAOWAVf  (I0PMTSICS.  ling.)  Lin,  J.  C. 

In:  Mernaiw  Rios  f foots  and  Radiation 
Safety:  Transactions  of  the  International  ttiorauave 
.’*  wr  Inst.  Internet  lonal  Microwave  Power  Inti. 
(Idnonton,  Alberta,  Canada):  Vol .  8:  15*56;  1978. 

(76  reft) 

(lophytlcal  atpeett  of  nlcrowave  interaction  with 
living  tyttent  are  ditcutted.  The  propagation 
and  ebtorptlon  of  nlcrowavet  In  biologic  neterialt 
are  governed  by  dielectric  conttant ,  conductivity, 
and  geonetrlc  canpotitlon.  Theoretical  ttudlet 
and  experiment!  on  planar  and  curved  tittue  nodelt 
thow  that  nlcrowavet  with  freguenciet  between  600 
and  1,000  MMi  can  penetrate  tarre  deeply  Into  tlt- 
tuei  and  that  the  peak  tpeclflc  ebtorptlon  rate 
(SAA)  nay  be  five  t Inet  greater  than  the  average 
In  tpheret  tlnulatlng  human  and  aninal  bralnt. 
Abtorption  maxima  or  hot  tpolt  arc  teen  in  both 
tpfterlcal  and  prolate  tpheroldal  nodelt  of  biologic 
ttructuret.  The  average  SAA  for  hiaaant  it  projected 
to  be  highett  at  70  MMi ,  while  that  for  ratt  occurt 
at  700  MM 2 .  (eceute  the  average  SAA  for  hiaaant 
and  for  ratt  at  a  given  frequency  "ay  differ  by  at 
ouch  at  25  tlnet.  body  tile  and  operating  frequency 
mutt  be  accounted  for  In  relating  animal  retultt  to 
hiaaant.  Other  than  the  thermal  mechanic"  and  the 
nlcrothenaal  Interaction  charac  ter  I  led  by  therno- 
alattlc  eapantion  of  brain  tittue  In  the  auditory 
effect,  the  mechanitm  underlying  mott  obterved 
effect!  remain  ipeculatlve. 


6229  MICAOWAVf  AND  AADlOf AIQUfNCT  PAOTtCTION 

STANDAADS.  (Png. !  Stuchly,  M.  A.;  Aepa- 
choll,  M,  M.  In:  PHomtare  Moo ff sots  and  Radiation 
.Safety:  Transactions  of  ths  International  Riorvwve 
Potter  Inst.  Internat  lonal  Microwave  Power  Intt. 
(Idnonton,  Alberta,  Canada):  Vol.  8:  95*101;  1978. 

(16  reft) 

Ml crowe ve  and  radio  frequency  (AT)  protection  ttand- 
ardt  In  varlout  countrlat  are  reviewed.  All  Vettern 
ttandardt  appear  to  bate  their  reennnendat lorn  on 
the  thermal  effect!  produced  by  expoture  to  Af  and 
microwavet.  However,  the  recognition  that  focal 
heating  (hot  tpott),  retonance  ebtorptlon,  and  ed- 
verte  any  I  moment 1  can  produce  thermal  damage  In 
biologic  material!  In  a  field  of  10  Mf/cm2  at  cer¬ 
tain  frequenciet  and  expoture  condition!  hat  retulted 
In  the  propotal  of  a  Canadian  Government  ttandard 
and  a  revitlon  of  the  United  State!  expoture  ttandard. 
Several  unexplained  incont I ttenc iet  In  certain  Auttlan 
ttandardt  are  apparent.  The  USSA  occupational 
ttandard  tpeclflet  5  V/m  at  the  maxlmwi  permlttlble 
electric  field  Intentlty  for  frequenciet  be  timer 
50  and  TOO  NHi  (equivalent  power  dentlty  It  6.7  uW/ 
cm2);  however,  at  freguenciet  above  )00  MMi,  10  11V/ 
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cm-  I  a  permitted.  In  the  JO-SO  IWi  frequency  r  enge , 
the  electric  field  Intentlty  of  10  V/a  I*  penaltted. 
The  meqnetlc  field  Intentlty  qlvlng  the  i«at  power 
dentlty  It  0.027  A/e,  but  «  eeqnetlc  field  Intentlty 
of  10  tleet  greeter  It  peraltted  (0.)  A/a).  It  It 
a I  to  unclear  froa  the  ttenderd  If  the  llaltt  for 
rotetlnq  entennet  corretpond  to  the  yeluet  aeetured 
with  the  entennet  ttetlonery  et  It  required  In  the 
standard's  tec t Ion  on  aeetureaentt.  Alto  confutlnq 
are  requlreaentt  pertinent  to  ttetlonery  and  ro« 
tetlnq  entennet  in  the  Polish  ttenderd. 


62) 0  CONTROL  Of  MICROWAVE  ElPOSUAE  IN  CANADA. 

(fng.  f  Repecholl.  N.  H.  In:  Microsnve 
Woy/fwt*  pti  Madia t ton  Safety:  Transactions  of 
the  Tntetetiftcmu!  Vi.'nxmw  Pen Mr  ’net.  Internet  lonel 
Microwave  Rower  Intt.  ( t dwnnlon ,  Alberta,  Canada): 

Vo I .  •:  102-112;  1978.  (8  reft) 

Actlvltlet  of  the  Canadian  Radiation  Protection  Bureau 
cnncernlnq  requlatlont  produced  on  devlcet  ealttlnq 
aicrowave  (MW)  and  radio  frequency  (Rf)  radiation 
are  reviewed.  Requlatory  action  hat  been  completed 
or  It  at  the  propotal  ttaqe  for  IN  ovent,  MW  dla- 
theray  devlcet,  and  MW  blood  weraert.  Requlatlont 
alto  ealtt  for  Induttrlal  actlvltlet  utlnq  radiation 
ealttlnq  devlcet.  An  advanced  draft  of  a  tafety 
code  on  and  Rf  devlcet  hat  been  developed  that 
alto  tpeclflet  the  acceptable  mexlaux  exposure  lla¬ 
ltt  for  both  the  qenerat  public  and  for  occupation¬ 
ally  exposed  person*'.  for  qeneral  public  exposure 
In  the  frequency  renqe  of  0.0I-)(10  Cm/,  the  maxima* 
level  It  I  mw/car  over  a  26-hr  period,  for  occu¬ 
pational  expoturet  In  the  0.01-1  CM/  renqe,  me-ima* 
expoture  levels  of  80  V/a.  0.18  A/a,  and  I  mU/cac’ 
are  pe-v  fed  over  an  8-hr  period;  for  thlt  saeta 
frequency  renqe,  mexlmm  levels  of  1-2$  mW/c*?  are 
peraltted  for  durations  In  alnutet  equellnq  80 /power 
density  (P).  for  occupational  expoturet  In  the 
I  -  yOO  CM/  frequency  ranqe,  the  wx  x |  mm  exposure 
level  It  $  mW/c*J  over  an  8-hr  period,  1-10  mW/cj*; 
for  durations  In  alnutet  equellnq  )00/P,  and  10-2$ 
aRf/ca-  for  durations  equellnq  60/P.  A  criteria 
dociment  for  IM  and  Rf  radiation  hat  just  been  com¬ 
pleted  by  the  Radiation  Protection  Bureau  In  two 
parts.  Part  I  hat  been  published  and  Includes .de¬ 
tails  on  the  characteristics  of  MW  and  Rf  radiations, 
sources  of  these  radiations  that  could  present 
potential  health  hazards ,  Measurement  techniques, 
end  Interaction  aechanlsas.  Part  II  Is  In  the  final 
draft  ttaqe  and  includes  an  extensive  review  of  the 
bloeffectt  literature  and  presents  reconexendel Ions 
on  protection  standards. 


62)1  QUANT  If  Y  INC  HAZARDOUS  MICROWAVE  flELOS. 

tBng.)  B oi mien ,  R.  R.  In:  M ioroar.'e 
Bioeffects  'and  Radiation  Safety:  Transactions  of 
the  International  Merman*  TVxuer  Inst.  Interna¬ 
tional  Microwave  Power  Inst.  (Cdx«<nton,  Alberta, 
Canada):  Vol .  8:  113-178;  1978.  (1$  refs) 

Considerations  Involved  In  quentlfylnq  hazardous 
aicrowave  electromagnet Ic  (CM)  fields  are  revlmmd. 
Topics  discussed  Include;  complexities  of  (M  fields 


Involving  polarization,  multipath  Interference, 
reactive  near-fleld  components,  interactions  between 
the  source  and  nearby  objects,  and  complicated 
modulation  of  the  field;  field  strength  and  Intensity 
parameters  for  fM  fields;  and  Instriaxents  for  mea¬ 
suring  complicated  fields.  An  CM  survey  device 
using  three  orthogonal  dipoles  Is  described  In  detail. 


62)2  RADIO  WAVCS  AND  MICROWAVCS  -  BASIC  DEf- 

INITI0NS  AMD  CONCEPTS.  (Uno.  I  Stuchly. 
M.  A.  In:  Miarcmaoe  Rioeffects  and  Radiation 
Safety:  Translations  of  the  International  Mcrouaoe 
lintsr  Inst.  International  Microwave  Power  Inst. 
(Cdaonton,  Alberta,  Canada):  Vol.  8;  1-16;  1978. 

0  refs) 

Basic  definitions  and  concepts  dealing  with  radio 
waves  and  microwaves  are  presented.  Definitions 
and  descriptions  are  given  for  electromagnetic 
waves,  waves  In  free  space,  polar  I zat Ion ,  reflection 
and  transmission,  transmission  lines,  radiation  and 
antennas,  electrical  character  I st les  of  materials 
(complex  permittivity  and  complex  permeability), 
wave  modulation,  and  quantum  energy.  The  activation 
energies  of  various  molecular  Interactions  add  cor¬ 
responding  frequencies  end  quantum  energies  asso¬ 
ciated  with  various  radiations  are  given  In  tabular 
fora. 


62))  BIOIOCIC  AND  PATHOPHYSIOLOGIC  CfTECTS 

Of  ElPOSUAE  TO  MICROWAVES.  (Enp.)  Ml- 
chaelson,  S.  M.  In:  Morouave  Bioaf  facts  and  Ra¬ 
diation  Safety:  Transactions  of  the  International 
Momsive  Pmaer  Inst.  International  Microwave 
Power  Inst.  (Edmonton,  Alberta,  Canada);  Vol.  8; 

$$-98;  1978.  (209  refs! 

Physiologic  and  pathologic  effects  of  aicrowave 
exposure  are  reviewed.  These  effects  are  discussed 
In  relation  to  cellular  and  genetic  events,  growth 
and  development,  the  reproductive  organs,  neuro¬ 
endocrine  responses,  the  nervous  system,  the  cardio¬ 
vascular  system,  hematopoiesis,  Ixaxune  responses, 
auditory  responses,  cataract  development,  and 
cardiac  pace^ker  Interference,  for  frequencies 
between  200  and  26, $00  MHz,  exposure  to  a  power 
density  of  100  mW/cm;  for  several  minutes  or  hours 
can  result  In  pathophysiologic  manifestations  of 
a  thermal  nature  In  laboratory  animals.  Such  ef¬ 
fects  may  or  may  not  be  characterized  by  a  measurable 
temperature  rise,  which  Is  a  function  of  the  thermal 
regulatory  processes  and  active  adaptation  of  the 
animal.  At  lower  power  densities,  evidence  of  path¬ 
ologic  changes  or  physiologic  alteration  Is  non¬ 
existent  or  equivocal.  Several  studies  support 
nonthenael  Interactions  between  tissues  and  electric 
end  magnetic  fields,  however. 


62)6  MICROWAVE  THERMOGRAPHY:  APPLICATION  TP 

THE  DETECTION  Of  BREAST  CANCER.  f«*vz.  ) 
Barrett,  A.  M. ;  Myers,  P.  C.;  Sedowsky,  N.  1.  7n: 

Prevention  and  Detection  of  Cancer.  Part  II.  De¬ 
tect  iem.  Vol  teat  7.  Biph  Bisk  Markers  -  Detection 
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jti  Hpw.,wt!,  Nleburgt.  M.  I.,  ed  .  (Hew 
York  Marcel  Oe'kker  .  Inc.).  )79)8S.  1978  (8  reft) 

The  ute  of  microwave  thermography  for  (he  detection 
of  breatl  cancer  It  dltcutted  along  with  tome  pre¬ 
liminary  r«*ultt.  The  mi crowe ve  radiometer  uted 
operatet  at  a  frequency  of  ).)  GHz  (free-tpace 
wavelength  9. 'I  cm).  The  antenna  It  a  ttralght  tac¬ 
tion  of  rectangular  waveguide  with  aperture  dlaen- 
tlont  of  1.0  by  2.)  ca  end  It  filled  with  a  low- 
lott  tolld  having  a  dielectric  conttent  of  II.  Dur¬ 
ing  data  taking,  the  antenna  aperture  It  placed 
fluth  eqelntt  the  tkln  to  ellalnate  reflective  lott 
at  the  tlttue-alr  Interface  and  to  peralt  minimize 
tpatlal  -evolution  for  the  given  antenna  tile.  The 
alcrowave  thermography  examination  lattt  about  20 
aln.  Over  600’patlentt  have  been  examined  by  xero¬ 
mammography,  Infrared  thermography,  and  alcrowave 
thermography  at  the  faulkner  Hotpltel  In  Dot ton. 

A  microwave  detection  criterion  bated  on  Matured 
right-left  temperature  atiweatry  gave  true  potltive 
and  true  negative  ratet  greater  than  702.  which 
camparet  favorably  with  earn  oqraphy  and  Infrared 
thermography. 


82)9  RESULTS  Of  TM(  [P*  ENVIRONMENTAL  AA0I0- 

FREQUINCY  RADIATION  HtASUAEWNTS  PROGRAM 
!Fnj.  1  Galpln,  r.  1.  (tnvlfonmntal  Protection 
Agency,  Hath  I  ng  ton ,  DC);  Athey,  T.  W.  ;  Hankln,  N. 

H.;  Janet,  0.  I.  In:  Pth  dnmet!  Matt.  Cbm/eren.ye 
cm  Radi <tt  ion  Control.  NEW  Publication  (FOA)  78- 
8098  PP-  JI7-J28;  1978.  (9  reft) 

The  CPA  envlroreaental  radio  frequency  radiation 
meeturementt  program  It  deter  I  bed  along  with  tame 
of  111  retulti.  The  object Ivet  of  the  program  are 
to  deter Ibe  urban  area  environmental  radiation 
levelt  at  completely  at  pottible  with  emphatic  on 
areat  containing  the  majority  of  the  population  and 
on  locatlont  near  the  hlghett  power  trantmlttert 
and  to  determine  eapoture  levelt  thet  may  retult 
In  relatively  high  level  eepoture  (compared  to 
median  eepoture  levelt)  to  few  pertont  becaute  of 
the  unique  locatlont  of  the  trantmlttert.  In  the 
flrtt,  eat (ern  phete  of  the  program  (September 
1979  to  October  1978)  teven  cltlet  were  telected 
for  envl  ronmentel  radiation  level  Maturementt; 
theta  were  Ronton,  Atlanta,  Miami,  Philadelphia, 

Hew  fork,  Chicago,  and  Uathlngton,  DC.  Rated  on 
data  from  the  flrtt  four  cltlet  turveyed.  the 
frequency  modulated  (fH)  radio  band  appeared  to 
contribute  the  mott  to  environmental  eepoture 
between  frequanclet  of  90  and  900  mmi ,  followed 
by  the  very  high  frequency  (VMF)  televltlon  bandi. 
land  mobile  frequency  bendt  made  an  almott  neg¬ 
ligible  contribution  to  the  total  power  dentlty, 
and  other  frequency  handy  made  even  tmaller  con¬ 
tribution!.  Only  about  82  of  the  tltet  had  power 
dentitlet  thet  exceeded  I  uV/cm2 .  The  Mdlan 
eapoture  level  for  the  population!  of  theta  four 
cltlet  wet  about  0.02  uW/cm2,  and  only  1-22  of 
the  population  were  eapoted  to  levelt  above  I  vW/cm2 . 
Preliminary  retultt  from  three  more  cltlet  tug- 
getted  that  the  Mdlan  population  eepoturet  for 
all  teven  eattern  cltlet  wilt  be  about  0.01-0.02 
uW/cm2 .  In  tuaeury,  It  appear!  that  the  nonionizing 
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radiation  eepoturet  of  about  982  of  the  population 
can  be  adequately  character  1  zed  and  that  the  levelt 
for  thlt  group  could  meet  any  eepotu'e  ttandard  in 
the  world.  In  toM  locatlont,  tuch  at  tall  bui  Id- 
Ingt  near  broadcatt  trantmlttert,  the  levelt  aiey 
be  hundredt  of  llect  higher  than  at  ground  level  but 
tt ill  probably  alwayt  below  the  0SMA/ANSI  occupa¬ 
tional  ttandard.  further  ttudlet  are  necettery 
to  adequately  detcrlbc  the  above-ground  eepoturet 
to  broadcatt  radiation  In  urban  areat  or  In  the 
near  vicinity  of  other  tpeciallted  tourcet. 


82)6  RtMAV  I  ORAL  ,  (TMOlOCICAl,  AMO  UAATOlOCICAl 

EFFECTS  0f  EICCTAOMAGNITIC  RADIATION  ON  AN 
AVIAN  SPICKS.  < Eng.t  Clarke,  R.  1.  (Ph.D.  Oitter- 
tatlon,  Univ.  Rantat,  1978);  179  PP-  (available 
through  Xeroe  llnlv.  Nlcrofllmt,  Ann  Arbor,  Ml 
86108,  Order  No.  7908212).  (109  reft) 

The  behavioral,  ethologic,  and  teratologic  effeett 
of  electromagnetic  radiation  on  the  doMttlc  chicken 
(Gallut  gallut)  were  examined  In  a  teriet  of  aeperi- 
mentt.  In  one  eeperinrnt,  eggt  were  irradiated  with 
2,890-MMz  microwave  radiation  at  a  period  during  the 
Incubation  cycle  when  the  neural  ttrucluret  ettocleted 
with  agonittlc  behaviort  and  aggrettion  are  known  to 
proliferate.  Forced  draft  cooling  In  a  multi-modal 
cavity  produced  enre  even  temperature  dittrlbution 
and  higher  ratet  of  energy  abtorption  over  longer 
periodt  (100  imz/g  average  power  for  28  hr)  than  had 
been  achieved  In  prevlout  ttudlet.  No  grott  abnor- 
melltlet  were  found  in  eggt  irradiated  in  thlt  Mnner. 
Microwave  Irradiation  had  little  effect  on  the  nizxber 
of  eggt  hatched,  but  It  did  appear  to  increata  the 
nieber  of  hatchllngt  that  turvlved  to  9  mk.  Alto, 
embryonic  Irradiation  with  2,890-MMz  mlcrowevet  during 
hr  )6-60  of  incubation  mat  correlated  with  being  low 
on  the  pecking  order.  In  a  tecond  experiment,  the 
effect  of  a  low  frequency  60-Nz  magnet ic  field  on 
locomotor  activity  wat  I nvett I  gated.  However, 

Initial  retultt  were  I ncontl ttent ,  and  the  eeperl- 
Mnt  wet  abandoned.  In  a  third  eeperiMnt,  It  wat 
demonttrated  that  chlckent  are  apparently  able  to 
detect  the  pretence  of  a  direct  current  (8.01  mtetle) 
and  a  60-Mz  alternating  current  (1.70  mtetla)  mag¬ 
netic  field.  Unlike  other  avlant,  the  chicken 
appear!  to  be  able  to  demonitrate  the  ability  to 
detect  Mgnctlc  field!  under  laboratory  condition! 
that  Involve  clattlcal  and  Inttrweental  conditioning. 


62)7  ELECTRICAL  AND  RIOLOGICAL  EFFECTS  OF 

TRANSMISSION  LINES:  A  REVIEW.  t&ig.  I 
lee,  J.  H.;  Rracken,  T.  0.;  Capon,  A.  S. ;  Sarkinen, 
S.  M.j  Ihle,  0.  M. ;  Perry,  D.  E.;  Eyler,  T.  R. 

(U.S.  Dept.  Energy ,  Ronnevllle  Power  Admin.,  Port¬ 
land.  OR).  68  pp.;  1977-  (available  through  Na¬ 
tional  Technical  Information  Service,  Springfield, 
VA  22161,  Doc  lament  No.  MC  A08/NF  A01 ) .  (it  7  reft) 

Studlet  on  the  electrical  and  biologic  effect!  of 
high-voltage  trantmlttlon  linet  are  reviewed.  In 
the  email  volieee  of  air  turroundlng  a  conductor 
where  corona  It  pretent,  chemical  reaction!  take 
place  Including  the  production  of  ozone  and  nltrout 
oxidet  Experience  end  ttudlet  to  dete  Indicate 
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flat  I  Mm  •■Mint*  of  oxidant*  produced  by  Irwi" 
mlttlon  line*  have  no  adverta  effect*  on  lnai»i, 
aulaall,  or  plant*.  Wit*  regard  to  electric  field 
affact*  of  t  >  antml  **  Ion  llna*.  Ila  CPA  Ittued  a 
reque«l  for  data  with  ifilch  to  determine  If  there 
I*  a  need  to  provide  guidance  for  radiation  ttenderdt 
for  translation  linat  above  700  kV.  A  preliminary 
anal v* I*  of  the  data  by  the  if*  did  not  identify  any 
acute  detrimental  kaaltk  or  envl  ronmental  affact*. 

Tka  aaparlanca  of  tko  alactrlc  wtllltlo*  Indlcata* 
tkat  long-term  expoture  to  alactrlc  flald*  at  tka 
lavot*  tkat  aal*t  naar  trentelttlon  llna*  In  tka 
uni  tad  State*  po*at  no  he/ard.  Soviet  tludlet  on 
•xtre-hlgk  voltage  tubttetlon  aorkar*  aapo*ad  to 
SO- Mi  flald*  with  lntan*ltla*  renglnq  f ran  2-26 
kv/n  rapor-ad  tuck  affact*  a*  proalar  variability 
of  pu I ta  and  artarlal  blood  pra**ura,  radocad  *aaual 
potancy.  and  a  matar  of  otkar  ckanpa*  Otkar  than 
ra port*  Involving  tana  *ub*tatlon»  In  Spain,  tka 
complaint*  by  Sovlat  aorkar*  kava  not  baan  reported 
for  tubttetlon  aorkar*  In  otkar  countrle*.  Mo 
harmful  bloloplc  affact*  ara  expected  fro*  expoture 
to  magnet Ic  flald*  undar  translation  llna*  bocau*a 
tka  aapnat Ic  flald  lavalt  at  >dilck  affact*  occur 
arp  panarally  auck  klpkar  tkan  lavol*  undar  power- 
llna*.  Currant  Informal  Ion  on  cardiac  pacamakar* 
Indlcata*  tkat  with  po**lbl*  rara  exception*  hlgh- 
voltapa  llna*  will  not  Intarfara  ultk  tka  parformanca 
of  pacemaker*  for  kaart  patlant*.  Vary  1 1  It  la  re- 
taarck  kat  baan  *pac I f I ca 1 1 y  conduct vd  to  datarmlna 
If  organist  ara  affactad  by  tka  alactrlc  flald* 
and  Ion  currant*  of  a  dlract  currant  (DC)  Iran** 
alt*lon  llna.  Preliminary  flndlnp*  f raw  a  «tudy 
conductad  along  tka  Or upon  portion  of  tka  Celllo- 
Sylnar  X  power  llna  Involving  natural  vapatatlon, 
crop*,  ulldllfa.  and  domettlc  animal*  do  not  Indl- 
cata  tkat  tkara  ara  any  tlgnlficant  advarta  blo¬ 
loplc  affact*  attributable  to  alactrlcal  propartla* 
of  tka  K  llna. 


RESEARCH  PLAN  fOA  STUDY  Of  BIOLOGICAL 

amo  ecological  trricrs  or  thi  sola*  power 

SATCLL ITI  TRANSMISSION  SYSTEM.  Ittff. I  Newtom.  I. 

0.  (Barnard  D.  Newtom  and  A**ociat*t,  lo«  Alto* 
Mill*.  CA).  )60  pp. ;  1978.  (available  through 
Matlonal  Taeknlcal  Information  Sarvlca,  Springfield, 
VA  22161 ,  Oocsent  Mo.  N78-)2)16/9GA) .  (7*  raf*) 

A  rataarck  plan  for  tka  *tudy  of  bloloplc  and 
acoloplc  effect*  of  the  »olar  pouar  tatelllte  trant- 
al**lon  »y*tan  I*  prevented.  The  tatelllte  penrer 
concept  propo***  tkat  »olar  panel  array*  ultk  llfe- 
1 1  me*  of  90  yr  be  placed  In  geolynchronout  orbit  to 
collect  tolar  pouar  for  tubteauent  relay  to  ground 
collecting  ttatlon*  by  contlnuou*  ueve  2.kS-GMr 
•Icrouava*.  The  reteerch  plan  Involve*  ttudy log 
Information  on  the  folloulng  categorlet:  ebtorptlon 
of  a I c rovava  energy  In  m an  and  animal*,  chronic  Itw 
laval  affect*  of  mlcrouave*.  blobakavloral  affact* 
of  mlcrouave  1 1 limlnat Ion  on  bird*,  tka  affact  of 
microwave  1 1  lca*tnat  Ion  on  kat  a  rot  harm* ,  tka  effect* 
of  microwave*  on  Intact*  and  other  tarre*trlal 
Invertebrate*,  the  affect*  of  microwave*  on  fungi, 
tka  effect*  of  chronic  low-level  m ! c roue va  I11ix»- 
Inatlon  on  plant  growth  and  development,  and  do* I  - 
met ry  and  facility  requl raawnt*.  An  abbreviated 


vartlon  of  the  plan  at  an  annual  funding  level  of 
$7)0,000  for  a  )-yr  period  It  pretented  in  an  ap- 
pand I  a. 


62)9  fOACICN  Sf  MV  I Cf  STATUS  STUDY:  EVALUATION  Of 

HIALTH  STATUS  OF  FOREIGN  SERVICE  AND  OTHER 
EMPLOYEES  FROM  SELECTED  EASTERN  EUROPEAN  POSTS. 

'fkp.  7  lllienfeld,  A  ft.;  Tonatcla,  J . .  Tonatcid. 

$.;  Libauer,  C.  M.  .  Ceulhen,  C.  It.;  Hxrkowltr,  J. 

A.;  Weide,  S.  (Dept.  Epidemiology,  Sch.  Hygiene  and 
Public  Health,  John*  Hopkint  Uklv.,  61$  N.  Wolfe  St., 
Baltimore,  HD  2120S).  6)6  pp. ;  1978.  (available 
through  National  Technical  Information  Service, 
Springfield,  VA  22161,  Document  Mo.  PB-288  l6)/9GAl. 
(0  raft) 

A  blottat Ittlcal  ttudy  of  1,827  Department  of  State 
employee*  and  their  dependent*  at  the  Notcow  Cxfcatty 
and  2.S6I  employee*  and  their  dependent*  from  other 
fettern  European  embattle*  who  terved  between  19S) 
and  1976  uat  conducted  to  determine  the  pottlble  ef¬ 
fect*  on  mortality  and  morbidity  due  to  expoture  to 
mlcrouave*  among  employee*  at  the  American  Em!>et*y 
In  Notcow,  The  batlc  Information  tourcet  included 
health  record*,  health  quett I onnai ret ,  and  death 
certificate*.  The  maalima*  expoture  level*  at  the 
Notcow  Embatty  over  thlt  period  of  time  were  5  , W/ cmJ 
for  9  hr/day  between  195)  and  Nay  1975.  '5  uW/cm* 
for  18  hr/day  between  June  1975  and  February  7,  1976. 
and  fraction*  of  a  pW/cm*  for  18  hr/day  tince  Feb¬ 
ruary  7,  1976.  Source*  of  radiation  beam*  at  the 
Notcow  Embatty  were  Identified  utlng  directional 
antenna*  and  conventional  receiver*  and  power  meter* 
at  varlou*  location*  within  the  Embatty.  It  wat 
concluded  that  per  tonne  I  working  at  the  American 
Embatty  In  Notcow  from  195)  to  1976  tuffered  no  1 1 1 
effect*  from  the  mlcrouave*  beamed  at  the  chancery. 


62k0  EFFECT  OF  NICR0WAVES  IN  THE  THERMAL  IN¬ 

TENSITY  RANGE  ON  NICE  BODY  WEIGHT,  RECTAL 
TEMPERATURE.  RESPIRATION,  ACTIVITY  IN  RUNNING  WHEEL, 
PERCEPTION  REACTIONS.  AND  TRAINING  (Him.  I  Crl- 
born,  C.  0.  (Fortvaret*  Fortkn ingtanttal t ,  Huvu- 
davdelnlng  5,  10k  SO  Stockholm  80,  Sweden).  k7  pp. ; 
1977.  (available  through  National  Technical  Infor¬ 
mation  Service,  Springfield,  VA  22161,  Dociaaent 
Mo.  N78-297)0/6GA).  (2k  reft) 

The  effect  of  expoture  to  mlcrouave*  of  the  thermal 
Intentity  range  (2,kS0  NHr ,  100  mW/c»J ,  length  of 
expoture  )  or  6  min)  on  varlou*  phytlologlc  para¬ 
meter*  of  70-day-old  male  C6A  mice  wat  ttudied. 

All  mice  expoted  for  6  min  died,  but  thote  expoted 
for  )  min  turvived  over  6  mo.  The  rectal  temper¬ 
ature  wa*  )9-7-k).1  C  1  min  after  the  6-mln  expo¬ 
ture.  vertut  )7.6  C  in  the  control*,  but  it  de- 
created  to  )k.5  C  20  min  after  the  expo*ure.  The 
rectal  temperature  wat  )9  C  I  min,  and  )6.8  C 
20  min  after  the  )-min  expoture.  The  retplratory 
minute  volume  wa*  6.8-M.6  (unit  not  tpeclfled)  1  min 
after  the  6-mln  Irradiation,  vertut  9.7  In  the  con¬ 
trol*.  In  the  group  Irradiated  for  )  min,  the 
retplratory  minute  volim  wa*  l).k  during  the 
expoture,  and  8.2  20  min  later.  Dur"v;  the  irtt 
)  day*  after  the  )-mln  expoturr  •*•>*  wx  ■  no  change 
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In  the  Activity  of  the  animals  In  the  running  whee  I . 
or  In  their  Ability  to  IbArn  to  change  direction 
After  the  cnee  I  mas  treked  ikMi  in  one  direction. 

LA ter.  there  mas  a  stress  symptom,  menl tested  In 
impaired  Ability  to  leArn.  The  changes  In  the 
Activity  in  the  running  wheel  appeared  After  About 
I  wk ;  they  uere  probebly  due  to  damage  of  the  heaato- 
poletlc  organs.  The  Mb  level  mas  Ik.)  g/100  el  9 
dAvs  After  the  J-eiln  Irredletlon  versus  15.2  g/100 
•I  In  the  controls. 


6281  tlONIOICAl  tfflCTS  Of  Kill  IMRTl  R  RADIO 

WAVIS.  ffrv-  >  Cherkasov.  I  S.;  Med- 
tvetskiy.  V.  A.;  Cllenko,  A.  V.  (Dept,  lye  Olseeses. 
Odesse  Medical  Inst.,  OdessA,  USSR).  7  pp.;  >978. 

1  Av  a  I  I  Ab  1  e  through  National  Technlcel  Information 
Service,  Springfield,  VA  71181,  Docvoent  No.  HI  AO)/ 
Rf  AOIJ.  (77  refs) 

The  effect  of  ■lllieeter  redlo  mavas  (MRU)  on  both 
noroel  end  Injured  cornees  end  on  corneel  heeling 
mas  studied  In  Adult  rabbits  The  animals  received 
IdNI  either  to  the  right  eye  for  10-100  eln;  to  the 
right  eye  with  the  rest  of  the  body  shielded  from 
Irredletlon;  to  the  occlpitel  region  After  a  5-mm 
cut  mas  asede  In  the  cornee  of  both  eyes,  end  to 
both  eyes  with  the  Intensity  end  eeposure  tine  In- 
creesed  by  four  end  three  tines,  respectively,  del ly 
for  10  deys.  for  ell  experiment*.  the  condition 
of  the  eye  before  end  After  Injury  end  lewdletaly 
After  RftW  eeposure  mas  nonltored  with  a  fluores¬ 
cence  test,  ophthelwscopy,  end  bioml croscopv 
No  ebnornel  dev  let  Ions  In  the  corneel  eorphology 
were  detected  in  controls,  Rfbf-eeposed,  or  in 
I  reeled  rebblts  observed  for  I  yr.  Mcemver,  ste- 
tistlcel  analysis  demonstrated  en  Increese  In  the 
■itotic  lr>de»  (Rl)  of  the  irredieted  cornee  After 
I  10-atln  esposure  (18  !  I)  coopered  to  the  mn- 
Irredleted  cornee  of  the  sene  animal  (II  1  I), 
which  increesed  with  )0-asln  (25  t  2  end  15  t  I, 
respectively)  end  80-nln  (5)  •  )  end  25  7.  re¬ 

spectively)  of  esposure  end  mas  no si  pronounced 
After  1 00-el n  of  NN  (107  t  7  versus  80  t  )) .  In 
ell  coses,  the  mitotic  Activity  mas  greeted  I  hr 
After  esposure  end  the  Rl  declined  to  Its  Inltiel 
level  78  hr  After  RRW  Slgnlflcpnt  Acceleration 
of  wound  heeling  mas  derwmst  rated  following  irred- 
I  At  I  on  of  the  damaged  cornee;  highly  steble  heel¬ 
ing  occurred  In  J  t  0.5  hr  In  esposed  enlnels  end 
In  8  t  0.5  hr  In  controls.  When  the  rebblts  Mere 
shielded.  RfRf-  induced  elininetlon  of  the  defect 
MAS  Accelerated,  but  et  a  slower  rate  (5  *  0.5  hr) 
then  those  receiving  nmr  without  shielding.  When 
one  eye  received  MRU,  heeling  of  the  nonl  rredieted 
eye  mas  also  accelerated,  but  mas  1  hr  slower 
then  In  the  injured  eye  subject  to  NN.  Injuries 
to  both  eyes  healed  slwlteneouslv  following  R MS 
to  the  occipital  region,  reducing  defect  ellmln- 
etion  tine  to  1  *  0.5  hr  (frees  8  *  0.5  hr).  These 
results  indicate  that  Rfhf  Interacts  with  the  body 
to  produce  a  pronounced  therapeutic  effect;  in 
particular,  reparative  regeneret  Ion  beccwws  signif¬ 
icantly  Mors  stable  and  accelerated.  The  effects 
of  RMf  on  healing  depend  on  the  wavelength. 
Irradiation  tine,  the  body  systens  that  are  irrad¬ 
iated.  and  the  irradiation  conditions. 


8282  HlAlTM  AND  SAFI  TV  OF  MICH  V01TACI  TRANSMIS¬ 

SION  IINCS.  (£*v.7  Rlchae I  son,  S.  R.  (Unlv. 
Rochester  Sch.  Medicine  and  Dentistry,  Rochester,  NY 
18682).  ))  pp.;  1977.  (Available  through  National 

Technical  Information  Service,  Springfield.  fA  77161, 
Document  No.  UR-J890- 12551 .  ()2  refs) 

A  review  of  data  on  the  biologic  effects  of  high 
voltage  transmission  lines  indicates  that  there  is 
no  demonstrable  effect  produced  by  such  electric  and 
magnetic  fields  that  nay  be  hazardous  to  human  health 
and  safety  or  to  the  general  biologic  environment 
(xperiments  that  have  reported  possible  genetlt  effects 
have  been  poorly  designed  and  have  not  yielded  the 
same  results  on  repetition.  Reported  effects  of 
electromagnetic  fields  on  litter  sire  in  eiice  and 
on  the  growth  of  rats  and  chicks  are  comparable  In 
magnitude  with  natural  biologic  variabilities,  re¬ 
lated  temporal  factors,  or  normal  biorhythms  that 
are  not  otherwise  accounted  for.  Studies  of  tri¬ 
glyceride  Increases  associated  with  low  frequency 
fields  had  serious  control  deficiencies,  and  well 
controlled  studies  have  not  shown  any  such  associa¬ 
tion.  experiments  In  which  very  slight  changes  In 
circadian  rhythms  ware  found  in  human  subjects 
shielded  from  natural  background  fields  are  not 
considered  applicable  to  the  possible  effects  of 
high  voltage  transmission  lines.  Also,  experiments 
performed  with  silk  tree  leaflets,  floor  beetles, 
and  mice  have  not  shown  alterations  in  circadian 
rhythms  under  conditions  considered  applicable.  It 
1s  not  possible  to  define  a  cause-effect  relationship 
from  Soviet  studies  describing  symptoms  of  listless- 
ness,  eac 1 tabl I i ty,  headache,  drowsiness,  and  fatigue 
in  persons  occupat lonal ly  esposed  to  high  electric 
fields  because  these  symptoms  are  also  caused  by 
many  other  occupational  factors. 


628)  COWOITIONIO  TASTI  AVCRSION  IN  RATS  CXROStO 

TO  7850  NHr  CV  RICROWAVtS.  (gnp.)  Wl I  - 
llems.  W. ;  Mtcheetson,  S.  R.  (Dept.  Radiation  Bi¬ 
ology  and  tlophyslcs.  Unlv.  Rochester,  Rochester, 

NT  18677).  6  pp;  1978.  (available  through  National 

Technical  Information  Service,  Springfield,  bA  77161, 
Doo*«rnt  No.  UR- )690-  1  J)t ) .  (6  refs) 

The  ability  of  2,850  RR»  continuous  wave  microwaves 
to  Induce  a  behavioral  aversion  to  saccharin  was 
Investigated  In  rats.  Female  rats  adapted  to  a 
restricted  water  regimen  (8  rats/group)  Mere  pre¬ 
sented  with  a  0.011  saccharin  solution  and  either 
sham- 1 rradl ated  or  exposed  for  10  min  to  microwaves 
at  incident  power  densities  of  10,  70,  25,  )5.  SO, 
or  5B  ^l/cm1 .  Some  groups  were  re-exposed  several 
weeks  later  to  either  70  mw/cw;  for  2  hr  or  65  eRf/ 
cm*  for  |  hr.  A  water-saccharin  preference  test 
was  given  to  each  group  78  hr  later,  tore  body 
temperatures  mr»  measured  with  a  rectal  probe  be¬ 
fore  and  after  microwave  exposure.  Only  those  rats 
Irradiated  with  65  "W/cm7  for  1  hr  demonstrated  sig¬ 
nificantly  reduced  saccharin  canstaapt  ion.  The  aver¬ 
sion  correlated  with  a  rise  of  core  body  temperature 
to  -)9.B  t.  Rats  retested  for  saccharin  aversion 
following  an  I nt rape r I tonea I  injection  of  epomnr- 
ph I ne- hydrochloride  showed  a  significant  reduction 
In  saccharin  Intake,  lowered  core  body  tev^erature. 


CUHtHNT  UTfRATUNt 


thutogx  at  t  «m  l>  Ot  htumorH/vig  l  tm.  trumaunetK 
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IIIimii  end  Hlllu,  Indicating  that  raft  previously 
unresponsive  to  microwave  eapoture  develop  saccharin 
aversion  with  an  apomorphlne  stimulus.  Repetitive 
Irradiation  with  b$  mW/cm1  lor  I  hr  following  a 
JO-mln  drinking  period  had  no  affact  on  water  con¬ 
tempt  Ion ,  Indicating  that  decreated  taccharln  Intake 
It  a  behavioral  avertlon  to  the  novel  ttlaiulut  and 
not  due  to  the  tatt  cheedter  environment.  It  It 
concluded  that  the  avertlve  retponte  to  taccharln 
tolutlon  after  microwave  Irradiation  It  not  the 
rctult  of  gatt roenterologl c  dltturbancet  and  that 
It  nay  be  elicited  when  the  core  body  temperature 
be comet  hyperthermic  or  It  raltad  to  kO  C  for  M  hr. 


b2kk  THf  COMBINCO  tfflCT  Of  AN  SMf  flUO  AND 

AN  UNfAVORABtf  HICROCl  IMATt  ON  TH(  BODY, 
ffty.j  Zhuravlev.  W.  A.  (No  affiliation  given). 

&  pp.;  197®.  (available  through  National  Technical 
Information  Servlcat.  Springfield,  VA  221bt,  Docu¬ 
ment  No.  Ht  AOJ/MF  AOI | .  (0  reft) 

The  combined  effect  of  a  tuper-hlgh  frequency  elec- 
troetagnatlc  field  and  an  unfavorable  microclimate 
on  veriout  biologic  fimctloni  of  female  ratt  wet 
Invett I  gated.  One  group  of  ratt  wet  Irradiated 
for  I  hr/dey  by  10-cm  alcrowavet  at  a  power  flua 
dentlty  of  S  mf/c*-’ ;  after  thlt,  they  we  re  placed 
In  a  t  he  mot  tat  at  an  air  temperature  of  kO  C  and 
a  relative  tumidity  of  22-2$2  (air  movement  did 
not  eacaed  0.0$  «/tec).  A  tecond  group  of  ratt  mat 
aapoted  to  the  unfavorable  microclimate  only  under 
tlmllar  condltlont.  A  control  group  wet  eapoted 
neither  to  mlcrowavet  nor  heat.  The  eapoture  period 
wat  bO  dayt  for  the  flrtt  two  groupt.  An  Increate 
In  the  nimber  of  erythrocytet  and  In  hemoglobin 
concentration  wat  noted  in  ratt  eapoted  to  micro- 
wevet  and  heat,  while  ratt  eapoted  to  heat  alone 
only  thowed  a  tendency  toward  Increated  tiebert  of 
erythrocytet .  Ratt  I rrad I ated  wl th  ml c rowevet  alto 
thowed  a  lower  blood  vlecotlty  than  nonl rredl ated 
ratt.  Blood  cetelate  activity  decreated  In  both 
eaper imentel  groupt,  though  more  dlitlnctly  In 
mlcrcnaave- 1  rradlated  ratt.  The  percentage  of  repro¬ 
ducing  femelet  and  the  member  of  ratt  In  a  titter 
were  lower  In  ratt  Irradiated  with  mlcrowavet  than 
In  ratt  treated  with  heat  alone  or  control  ratt. 
microwave- I rradlated  ratt  alto  thowed  more  pronounced 
chenget  In  Internal  organs  than  did  ratt  from  the 
otfwr  two  groupt.  Weight  coefficient!  of  the  liver 
and  tpleen  were  t Ignl f leant ly  lower  In  mlcrowave- 
Irredlated  ratt  than  In  control!  or  ratt  eapoted  to 
heat  alone.  In  the  cardiac  nutcle,  howogenat Ion 
and  fragmentation  of  aaitcla  flbert  coupled  with 
minor  tubeplcardlal  hemorrhaging  mre  noted  more 
freguently  In  retponte  to  mlcrowevet  plot  heat, 
whlta  circulatory  dltturbancet  dominated  In  ratt 
tubjected  to  heat  alone.  Slgnt  of  chronic  venout 
plethora  In  the  liver  and  tpteen  were  more  highly 
pronosesced  In  retponte  to  mlcrowevet  In  combination 
wl th  heat . 


t2k$  QUANTITATION  Of  NICROWAVt  RADIATION  If- 

flCTS  ON  TM(  HI  AO  AND  IVtS  Of  RAMITS, 

PR IftATtS  AMO  NAN .  (fhg.  I  Rraeter.  R.  0.  (Bioelec- 
trqmegnet let  Ret.  Lab..  Oept  Rehabi  1 1  tat  Ion  Med¬ 


icine,  Only.  Wathlngton  Sch.  Medicine,  Seattle,  WA 
9819$).  )  pp.,  1978.  (available  through  National 

Technical  Information  Service,  Springfield,  VA 
22 161,  Document  No.  AD  A0$8)k)| .  (0  reft) 

The  effect  of  alcrowave  Irradiation  on  cataract 
formation  and  retrolental  temperature  wat  Inves¬ 
tigated  In  adult  albino  rabbltt.  The  right  eyet  of 
five  enetthetited  rabbltt  were  eapoted  to  a  2,k$0- 
MMi  "C"  director  In  the  near  field  at  a  power  den¬ 
sity  of  J00  atrf/car  for  $  min  either  every  other  day 
or  every  third  day  for  a  total  of  five  eepoturat. 
The  left  eyet  terved  at  control!.  Three  cataract! 
developed  In  three  rabbltt  eapoted  every  other  day 
to  microwave  radiation,  •Msereet  no  cataract!  de- 
developed  In  two  rabbltt  eapoted  to  the  radiation 
every  third  day.  Thut,  It  appears  that  2  dayt  are 
regulred  between  eapoturet  .0  allow  the  lent  to 
recover  Direct  retrolental  temperature!  werr 
measured  In  another  group  of  adult  albino  rabbltt 
eapoted  to  J00  mW/cm'  for  $  min.  There  wat  no  pro¬ 
gressive  increate  In  the  post  I rradiat ion  tempera¬ 
tures,  nor  wet  there  a  consistent  pattern  of  the 
preirradiation  temperatures,  however,  the  post  - 
Irradiation  temperatures  were  recorded  between  k2 
and  kb  C  In  all  cases.  Attempts  to  quantitatively 
determine  ocular  blood  flow  accurately  In  rabbits 
not  eapoted  to  mlcrowavet  were  also  perforated,  but 
only  qualitative  analysis  was  possible. 


b!M>  OIROSITION  Of  IttCTROKAGNlTIC  INI  ACT  IN 

ANIMALS  AMO  IN  MODUS  Of  MAN  WITM  AND 
WITHOUT  GROUNDING  AND  AlfUCTOR  CfTfCTS.  ffry.  / 
Gandhi,  0.  f . ;  Hunt.  c.  1..  0* Andrea.  J.  A.  (Dept, 
(lactrlcal  engineering  and  Bioengineering,  Unlv, 
Utah.  Salt  Lake  City,  UT  8kl12).  II  pp.;  1978. 
(available  through  National  Technical  Information 
Service,  Springfield,  VA  22161 .  Document  No.  AD 
AOS8289) .  (10  refs) 

Generalifed  curves  for  whole-body  absorption  of 
tlectrmegnet  Ic  energy  by  mode  Is  of  htaaen  beings 
art  given  at  a  function  of  frequency  for  free 
space,  for  electrical  contact  with  the  ground,  and 
for  the  presence  of  reflecting  surfaces.  Bated  on 
that#  curvet,  general  lied  grapht  for  tpeclflc  eb- 
torptlon  ratet  (SAR)  for  ratt  and  mica  were  drawn, 
and  t he  retultt  were  shown  to  be  In  good  agreement 
with  experimental  data.  Peaks  of  abtorpt Ion  with 
and  without  grounding,  ratpact ively,  were  projected 
to  be  (J1-)k  MM»)  and  (b2-b8  NMj )  timet  (!.7$/heigM 
of  the  model  In  meters).  It  was  alto  shown  that 
tremendous  enhancements  In  ratat  of  energy  depo¬ 
sition  resulted  for  targets  that  were  placed  in 
proa<mlty  to  reflecting  surfaces,  tnergy  deposi¬ 
tion  ratet  are  given  for  mndelt  of  man  and  for 
enlmelt  tubjected  to  fields  at  a  power  dentlty  of 
10  mW/cm^  under  varlosrt  conditions  of  eapoture.  end 
SAR  values  at  high  at  )$-70  t Imei  the  basal  meta¬ 
bolic  rata  are  predicted  for  edult  human  beings  et 
resonant  frequencies.  Measurement t  of  the  mean 
time  to  convulsion  for  100-g  ratt  eapoted  to  Inci¬ 
dent  we  vet  at  power  densities  of  )-20  aRf/cm7  cor - 
firmed  tame  of  the  predictions  of  enhanced  absorp¬ 
tion  In  the  pretence  of  reflecting  surfaces. 


Nw <u*m  a  fr*H.n  o>  Vimnw'V 
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62*7  EFFECT  Of  CONSTANT  MAGNETIC  FlflOS  Of 

VARIOUS  DIRECTIONALITV  ON  TH{  growth  MTl 
Of  WHEAT  SPROUTS.  (t*#.  >  Bogat ina.  N.  I.;  Verkin. 
B.  I..  kordytm.  V.  A.;  RordytM.  Ve  l.;  Litvin,  V. 

N.  (No  affiliation  given).  5  pp  :  19/8.  'avail¬ 
able  through  National  Technical  Information  Service. 
Springfield.  VA  22161.  Document  No.  HC  AOJ/HF  AOI | . 
(6  refs) 

The  affect  of  constant  magnetic  field*  of  varying 
polarity  on  the  growth  rata  of  M>«et  sprout*  Ml* 
lnva*t I  gated  Wheat  grain*  placed  on  thin  cotton 
ball*  In  Petri  dlthet  (at  2)  *  05  C)  *prouted  In 
the  dark  l.t  man-made  magnetic  field*  maintained  up 
to  5  day*.  Tlte  earth'*  magnetic  flald  mat  thlalded 
ulth  ferromagnet le  screen*  by  a  net  magnetic  field 
with  horlxontal  and  vertical  component*  of  0  2  and 

O. 5  mOe.  respectively.  The  artificial  fields,  cre¬ 
ated  by  placing  tolenoidt  ml  thin  the  screen,  had 

an  Instability  of  let*  than  0.1  mOe;  the  regular 
variation  of  the  field  mat  0.1-1.01  of  It*  value 
mlth  time.  Tlte  horlxontal  magnetic  field  substan¬ 
tially  altered  the  growth  pattern  of  the  grain* 
mhl  le  the  vertical  field  had  no  effect.  Tlte  ef¬ 
fect  *  mere  lest  obvious  on  root*  than  coleoptllet 
Orientation  of  the  bud*  to  the  south  with  respect 
to  the  horlxontal  magnet lc  field  accelerated  the 
growth  by  6*2.  hoots  oriented  to  the  north  mere 
longer  than  those  oriented  to  the  other  directions. 
High  Intensity  magnetic  field*  (2,570  Oe)  produced 
Inhibition  of  root  growth  directed  along  t he  field 
displayed  by  the  central  root  further  experiment* 
are  necessary  to  determine  whether  the  effect*  of 
constant  magnetic  fields  of  varying  polarity  on 
the  growth  rate  of  wheat  sprout*  can  be  quantified. 


62*6  NIW  SCIENTIFIC  BRANCH  (STAB* ISHfD  FOR 

electromagnetic  HvcitNi  stuot.  > 

Appenyantkly,  A.  (E  lactrimsegnet  lc  Hygiene  lab. 
Senltary-lpidemiotogicat  Station,  USSR).  *  pp.;  1978. 
(available  throuqh  Nat ional  Technical  Information 
Service.  Springfield.  VA  22161,  Document  No  HC  A0)/ 
HP  AOI).  (0  ref*) 

Regulations  for  exposure  to  e I ec t rcxxegne 1 1  e  fields 
associated  with  Industrial,  medical,  scientific, 
and  other  applications  In  the  USSR  are  reviewed. 

The  regulation*  cover  electrical  fields  at  Indus¬ 
trial  freguencles  (50  Hx),  radlowave*.  Infrared 
radiation,  and  visible  and  ultraviolet  light.  Reg¬ 
ulation*  for  work  safety  at  subttatlons  and  around 
electric  transmission  lines  state  that  exposure  to 
an  electric  field  of  5  kV/m  Is  acceptable  for  a 
working  day  period  and  exposure  to  a  t0*kv/w  field 
for  not  more  than  )  hr  at  a  time 


62*9  *  quant itat iv(  rivicw  of  human  suscipti- 

Biiirv  to  magnetic  fields.  ifm?.;  Schiff. 

A.  (Lawrence  Uverwnre  lab..  U"lv.  California, 
Livermore,  CA) .  )t  pp.;  ig78.  (available  through 
National  Technical  Information  Service,  Springfield, 

VA  22161,  Oooxxent  No.  N79-1l691|.  05  refs) 

A  review  of  the  literature  on  h*aw»n  suscept  Ibl  1 1 1  v 
to  magnetic  fields  Is  presented  The  results  of 


this  review  suggest  that  exposure  to  the  following 
types  of  magnetic  field*  should  be  avoided:  alter¬ 
nating  current  fields  In  the  body  function  frequency 
range  at  any  magnetic  intensity  (0.)-l0  Hr  and  18- 
)0  Hx);  all  frequencies  for  extended  periods  at 
Intensities  above  700  G.  and  all  frequencies  greater 
than  10  Hr  at  levels  above  I  G  for  persons  with 
cardiac  pacemakers.  The  bibliography  to  this  review 
Includes  27  abstracted  reference*. 


6250  CELLULAR  AND  H0LECUIAR  EFFECTS  AND  THE 

hechanish  of  action  of  hicrowave  elec¬ 
tromagnetic  FIELDS  ON  BIOLOGICAL  STSTEHS.  (Eng. ) 
Arber,  S.  L.  (No  affiliation  given).  17  pp. ;  1978. 
(available  through  National  Technical  Information 
Service.  Springfield,  VA  22161,  Dooaxent  No.  HC 
A0)/Hf  AOI).  (88  refs) 

Cellular  and  molecular  effects  of  microwave*  on 
biologic  systems  are  discussed.  On  the  cellular 
level,  two  types  of  effects  are  observed:  orienta¬ 
tion  or  directed  movement  of  unicellular  animals 
and  .  hanqet  In  physiologic  functions.  The  first 
type  of  effect  does  not  apparently  have  biologic 
significance.  Mechanise**  for  the  second  type  of 
effect  are  associated  with  the  action  of  an  elec¬ 
tromagnetic  field  on  subcellular  structures  and 
me romoleculet  It  hat  been  demonstrated  that  cells 
absorb  microwaves  In  the  millimeter  frequency  range 
corresponding  to  the  absorption  bands  of  cellular 
component*.  Absorbed  energy  alters  metabolic  and 
biosynthetic  processes  and  retard*  cell  grcmrth. 

An  Increase  In  membrane  Ion  permeability  In  re¬ 
sponse  to  microwaves  has  been  observed,  Milch  Is 
a  manifestation  of  the  cell's  nonspecific  reaction 
to  microwave*  .  It  has  also  been  observed  that 
tuper-high  frequency  electromagnetic  fields  can 
alter  enxyme  activity,  for  example,  a  change  In 
react  Ion  rate  mas  observed  when  a  solution  of  lyso- 
z yew  and  Its  substrate  mas  Irradiated  by  a  10.000- 
HMx  field.  A  review  of  various  possible  mechanisms 
for  the  high  sensitivity  of  biologic  systems  to 
elect ramegnet lc  fields  Indicates  that  the  biologic 
effect*  of  microwaves  are  associated  with  the 
molecular  level  of  nrgenlretlon  of  living  systems. 


MtITHM  ABSTRACT! 


6251  BONE  GROSFTh  in  ELECTRIC  FIELDS  (MEETING 

ABSTRACT).  >**?.)  NcClenaher..  B.  J. 
(Biology  Dept.,  Battalia  Feclflc  Northwest  lab., 
Richland.  HH  99)57);  Reune,  V.  t.j  Fhllllps,  R. 

D  ffeoit*  FVe  )5(6):  891 ;  1978  (0  ref*) 

The  Influence  of  a  uniform  alternating  currant 
electric  field  on  the  normal  skeletal  growth  pat- 
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tern  of  rail  xt  examined.  Juvenile  rail  received 
•hole  body  exposure  to  uniform,  vertical  60- Hi 
electric  field*  at  100  kV/i*  for  JO  day*.  There 
Mere  no  marked  alteration*  In  the  general  gremrth 
pattern  of  the  exposed  animal*  compered  to  con¬ 
trol*  maintained  itftder  tlmller  condition*.  Bone 
growth  rate,  meetured  by  tetracycline  labeling, 
morphology  of  limber  vertebrae  and  tibia*  and 
cortical  bone  area  and  marrow  tpaca  area  of  tibia* 
were  not  dl*turbed  by  exposure  to  the  electric 
field*. 


625:  'CNTiim  mo  tinatology  in  nats  c«posio 

TO  100  kV/m  fLCCTNI C  fltlO  (NCCTINC  AB- 
STNACT) .  ISKj.l  Cantone.  A.  (Oept.  Physiology 
and  Nutrition,  Medical  faculty,  Univ.  Nllan,  Nllan, 
Italy);  Viola,  0.;  Nargonato,  V.  TuratoUin  '9 
(2):  22A;  15/9.  (0  ref»> 

To  invettlgate  the  effect*  of  electric  field*  on 
fertility  and  fetal  development  mate  rat*  were 
e*po*ed  to  a  100  kV/m  electric  field  during  kS  day*. 
8  hr/dey.  Seme  Mere  mated  Mi|h  unexposed  female* 
after  Ik.  JS,  or  k8  day*  of  eipo*ure  and  *ome 
Mere  tecrlflced  after  1$,  JJ.  and  k8  day*.  In 
sacrificed  rat*,  volume  and  weight  of  teste*  sere 
normal.  Oligospermia  met  detected  In  201  after 
16  day*  and  in  12.52  after  k8  day*  of  exposure 
In  caparison  to  Ik.JI  In  controls;  no  aeospermla 
or  ol i god oosperm  I  a  mere  detected.  Morphology  and 
motility  of  spermatozoa  mere  normal-  In  female* 
mated  with  exposed  male*  the  fertility  wet  not 
affected.  At  the  cesarean  Inspection  on  day  20 
of  pregnancy,  the  total  reabsorpt iont,  early  and 
late,  mere  normal  after  Ik  and  k6  days  of  exposure; 
on  day  )5  of  exposure  reabsorpt Ions  mere  10  St  In 
exposed  and  7. ft  In  controls.  The  number  of  fetuses 
rnt  normal,  mhlle  the  meight  me*  generally  lower 
In  fetuses  frew  exposed  then  from  control  anliwls; 
a  significant  difference  me*  seen  only  after  )5  days 
(J.86  1  o.lk  g  In  controls  versus  J.kk  t  0.11  g).  In 
fetuses  from  exposed  animals,  external,  visceral, 
and  skeletal  examinations  showed  no  major  malforma¬ 
tions;  only  In  fetuses  that  shewed  Meight  reduction 
mre  sews  ossification  centers  delayed. 


625)  NICNOUAVIS  At. TIN  TmCNMONICUUITONT  HHAVION 

(XITING  ABSTRACT).  fUng.  )  Adair,  |.  N . 
(John  I.  Pierce  foswdetlon.  New  Haven.  CT  06519). 
re.;  Frw  )8().  Part  2):  1295;  1925.  (0  refs) 

Thg  mlnlswl  Incident  microwave  energy  that  alters 
therrmsregulatory  behavior  ms  determined,  and  the 
role  of  skin  heating  In  this  effect  «as  assessed. 
Squirrel  msnkeys,  trained  to  regulate  envi ronmental 
temperature  (T#)  behavioral ly,  <wre  exposed  In  the 
far  field  of  a  horn  antenna  to  10-mln  periods  of 
2,k50  HMi  continuous  wave  microwave*.  Incident 
power  densities  ranged  from  I  to  22  «*f/cm5  Con¬ 
trols  Included  exposure  to  Infrared  radiation  of 
egui valent  incident  energy  and  no  radiation  expo- 
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»ure.  Normally,  tgulrrel  monkey*  select  a  T4  of 
)k-)6  C;  microwave  exposures  at  6-6  rnW/cm'  stim¬ 
ulated  selection  of  a  lower  T4.  Skin  and  rectal 
temperatures  remained  stable  even  at  22  xaf/cm- 
•dtere  preferred  Ta  was  as  "XJth  as  k  C  below  con¬ 
trol  levels.  No  cax^areble  reduction  In  selected 
T(  occurred  during  Infrared  radiation  of  egual 
Incident  energy.  These  results  suggest  that  changes 
In  thermoregulatory  behavior  triggered  by  absorbed 
microwaves  result  frem  stimulation  of  Internal 
thermoreceptors  wherea*  responses  to  infrared  ra¬ 
diation  result  primarily  from  stimulation  of  re¬ 
ceptor*  In  the  skin. 


625k  BIOLOtlCAL  fffCCTS  Of  HICAOHAVCS  ON  AN  I  - 

HALS.  NtPONT  2:  C  NV I NONHC  NT  At  UHPINATUNt-- 
SUNV I VAi  Time  NUATIONSHIP  (NUTINC  ABSTNACT).  IJfm.l 
An<el,  I.  (Public  Hygiene  C.v.,  Dept.  Medicine,  Nan- 
atawa  Univ.,  hanarama  City,  Ishlkewa-ken,  Japan); 
trie.  t.|  Hlguchl,  A..  Aomori  ye,  U.;  Okada,  A..  Mo- 
rojl,  T.  Jfn  J  Km  ))(1):  2k J;  1928.  (0  r,*s) 

The  relationship  between  body  Meight  and  environ¬ 
mental  temperature  on  animal  survival  time  during 
microwave  Irradiation  was  studied  in  Ulster  rat* 

At  50  wU/cm*'  all  rat*  died,  but  the  length  of  t law 
the  rat  tolerated  the  radiation  Increased  with  It* 
average  body  weight:  five  252-g  rat*  survived  12.6 
i  1.9  min;  five  JI2-g  rats  survived  15.6  1  1.2  min; 
five  505-g  rat*  survived  2). 2  t  1.1  min;  and  five 
595-g  ret*  survived  25-2  •  0.7  «in.  Nats  exposed 
to  10  mu/cm‘  radiation  survived  longer:  five  *15-0 
ret*  survived  k0.6  ’■  2.1  min,  and  four  297-g  ret* 
survived  7J.5  *  11.6  oln.  One  297-g  rat  and  all 
five  of  the  k62-g  rat*  survived  past  the  180-mln 
limit  o'  administered  10  vxr/cm1  radiation.  The 
lower  the  environmental  temperature  during  the  50 
"N/c*;  Irradiation,  the  lunger  was  the  survival 
time  of  the  rats;  survival  time  at  7  C  was  29*)) 
min,  at  12  C  It  was  2 8-)2  min,  at  17  C  it  was  20- 
22  min,  and  at  22  C  It  was  11-1)  min.  Nectal  tem¬ 
perature  at  the  time  of  death  Increased  a*  the  sur¬ 
vival  times  decreased. 


6255  BIOLOClCAt  (ffCCTS  Of  NICN0UAVCS  ON  ANI¬ 
MALS.  NtPONT  J:  IffICTS  ON  BL0O0  C0N- 
PONtNTS  (NUTINC  ABSTNACT).  (Jfm. )  Irle,  t. 

(Public  Hygiene  Dtv.,  Oept.  Medicine,  Kaneiawa 
Univ..  Nane/ewa  City,  lahlkewa-ken,  Japan);  Hlgu¬ 
chl,  N..  Aomoriya,  U. ;  Anya  I ,  I.;  Okada,  A.;  Nor - 
ojl,  T.  Jfm  J  ))( I ) :  26k;  1928.  (0  reft) 

The  effect*  of  10  my/c*J  microwave  radiation  cm  the 
blood  components  of  Ulster  rats  (average  weight  of 
k62  g)  was  studied.  Six  blood  samples  were  taken: 
one  before  the  Irradiation,  and  one,  )0  min,  60  <*ln. 
90  min,  120  min,  and  ISO  min  after.  The  rectal 
temperature  Increased  until  )0  min  and  then  re¬ 
mained  constant  at  )5.5  C  in  the  control  rats;  the 
temperature  of  the  test  subjects  rose  to  )9.6  C 
90  min  after  the  irradiation  and  remained  constant 
thereafter.  The  hematocrit  level  of  both  control 
and  test  subjects  decreased  slightly  after  llo  min. 
The  red  blood  cell  count  (NBC)  In  the  controls 
decreased  but  there  was  no  difference  between  the 


CUNMINT  llTIHATUAI 


S«HV>«(rfKt>  of  Aforuom/ing  { lecKomepneiir 
NedMrwnfWff.  Sayuemoer  1979 


)S  MW/ca^  tan  obterved  utlng  theta  Indicot  of 
prenatal  growth  and  development. 


62S9  EXRERIKNTS  IN  ELECTRICAL  STIMULATION  Of 
(ONI  GROWTH  (KITING  AISTRACT).  (Fhj.) 
Raterton,  0.  (Dept.  Orthopedic  Surgery,  Adelelde 
Chlldren't  Hotp. ,  North  Adelelde,  South  Auttrelle, 
Auttrel  le)  i  Tilbury,  R.  f.  duet  XZ  J  *>■!  9(1):  97; 
1979-  (A  reft) 

The  conttructlon  of  e  turglcel  model  of  delayed 
union  end  the  ute  of  thlt  model  for  bone  growth 
ttlauletlar  experiment!  ere  detcrlbed.  Twenty- 
two  pelrt  of  dogt  mere  tubjected  to  tt lexjlet Ion, 
one  of  eech  pelr  bed  en  active  tt Inuletor  end  one 
bed  en  Inectlweted  ttlmuletor  Interted.  Three 
different  methodt  of  ettettment  of  bone  heeling 
■ere  uted,  l.e.,  clinlcel,  hlttologlc,  end  nucleer 
tcennlng.  The  retullt  of  eech  method  of  ettettment 
■ere  calculated  teperetely  end  then  together.  The 
overall  retult  uhen  ell  three  criteria  Mere  taken 
together  met  that  there  met  e  dlttlnct  potltlve 
ettoclatlon  between  active  ttlauletlon  end  the 
tuperlority  of  heeling  (n»2l,  T»A8,  p-0.02). 


6260  THE  GROWTH  MODULATING  IfflCTS  Of  NON- 

THERMAL ,  NON- I0NIZINC  RADIATION  (RA0I0- 
WAVIS.  PULSED  MACNITIC  RADIATION)  ON  NEUROBLASTOMA 
Dlf f(Rf NT IAT ION,  TUMOR  GROWTH  AND  EMBRYONIC  MOUSI 
RALATAl  DEVUORKNT  (KITING  ABSTRACT).  <E*f.  ) 
Regelton,  W.  (Medical  Colt.  Virginia,  Richmond, 

VA  2)296).  Watt.  OeReola.  0;  lleb.  R.;  Bill*, 

A.  Pro.'  Am  deecv*  fom.-er  Pee  20:  110;  1979.  (0 

reft) 

Neuroblet  tcmxa  cel  It  were  pieced  In  homogeneout 
time  varying  magnetic  fleldt  (2  G  average)  utlng  A- 
I nch  air  gap  colli.  The  Induced  current  ueve 
form  (of  uA/cmf  level)  Ml  detlgned  to  either  ex- 
clte  only  turfeca  or  turfece-couoled  trentport 
procettei.  significant  dlfferencet  In  the  deeree 
of  dendritic  outgrowth  vertut  multiplication  at 
a  function  of  Induced  current  wave  formt  were  de¬ 
tected  that  Mere  tlmllar  to  thote  reported  for  cal- 
c I \a»  ionoghoret  and  for  polar  tolventt  In  Inducing 
tm>r  cell  retrenifometlon.  Additional  ttudlet 
■ere  conducted  utlng  27  MMe  (dlepulte)  uhole  body 
radiation  In  mice  to  Invettlgate  the  effect!  on 
the  growth  ratal  of  treniptented  Itvit  lung  tumt. 
Inhibition  or  acceleration  of  tieeor  growth  wei  de¬ 
pendent  on  pulled  frequency  timing  and  type  of  pulled 
frequenclet  uted.  fourteen-day-old  moute  embryo  pala¬ 
tal  e«plent!  were  found  to  ihow  In  vitro  epithelial 
dettructlon  or  chondrometapletla  depending  on  whether 
high  or  low  frequency  magnetic  puliet  were  admlnti- 
tered.  Theta  effect!  were  non -thermal  and  ettabllth 
e  biologic  role  for  nonlonlrlng  radiation  that  de- 
lervet  further  exploration  utilising  different  xeve 
formt  and  frequency  window!. 


6261  CffECTS  Of  (VISED  ELECTROMAGNETIC  flELO 
ENERGY  (OIARULSE)  ON  THE  NORMAL  COMMON 
RERONEAL  NERVE  IN  RATS  (MEETING  AISTRACT ) .  rjhy.7 


Raj  I,  A.  R.  M.  (Dept.  Anatomy.  Royal  free  Hotp. 

Sch.  Medicine,  London,  England).  J  Anut  127  0): 

667;  1978.  (I  ref) 

The  effect!  of  pulled  electromagnetic  field  (Die- 
pulte)  on  the  normal  coaexon  peroneal  nerve  were 
ttudled  In  12  rati.  Each  animal  received  AOO 
pultet/tec  for  IS  min  dally  for  a  period  varying 
between  I  and  8  wk.  A  control  group  of  12  rati 
■at  tubjected  to  nock  treatment  of  tlmllar  duration, 
l.e.  they  were  In  the  machine  but  not  tubjected  to 
a  pulted  elect romagnet lc  field.  Ralred,  treated 
and  untreated  anlmalt  were  tecrlflced  at  Intervalt 
varying  from  I  to  6  wk.  The  common  peroneal  nerve t 
were  tubjected  to  quantitative  and  qualitative  anal- 
ytlt  utlng  both  light  and  electron  mlcrotcopy. 

Alt  tpecinent  were  fixed  In  tuffered  At  gluterel- 
dehyde,  pot t -fixed  In  buffered  It  ovmliax  tetroxlde 
end  embedded  In  Araldlte.  Thick  I -urn  tectlont 
were  tteined  In  It  toluldlne  blue  In  It  borax; 
the  ultrathln  tectlont  were  ttalned  with  a  taturated 
to  I ut Ion  of  urenyl  acetate  and  Reynold!'  lead  ci¬ 
trate.  The  retullt  Indicated  that  the  pulted  elec¬ 
tromagnetic  field  had  no  morphologic  effect  on  the 
normal  nerve t. 


6262  ELECTRICAL  RfRTuABAT ION  STIMULATES  RR0- 

l IfERAT ION  IN  G,  AND  G;  ARRESTED  CELLS 
(MEET  INC  ABSTRACT).  fjhy.  j  Bourret.  L.  A.  (Unlv. 
Connecticut  Sch.  Dental  Medicine,  Dept.  Oral  Biology, 
fernington,  CT  060)2);  Roden ,  C.  A.  ,1  .Dent  See  S8 
(Special  Ittue  A):  *16;  1979-  (I  ref) 

Electrical  perturbation!  (ER)  produced  by  otclllating 
external  electric  fleldt  ttlmulate  the  Incorporation 
of  trltlated  thymidine  Into  cartilage  celt  DMA.  In 
the  pretent  ttudy  the  relatlonthlp  of  the  ER  effect 
to  cell  adherence,  terim,  and  the  cell  cycle  wet 
examined.  It  wat  found  that  cellt  grown  In  *111- 
conlred  tubet  were  tutceptlble  to  electrical  ttlmu- 
tatlon.  Electrical  ttlxwll  did  not  replace  the 
terim  requirement!  for  growth  and  had  no  effect  when 
cellt  were  grown  In  the  total  abtence  of  teriax. 

Serim  xet,  however,  not  required  during  expoture  to 
ER.  Growth  enhancement  by  electrical  ttlmull  and 
terim  were  additive  at  all  terim>  concentration!, 
tuggetting  Independent  effect!.  In  partially  tyn- 
chronlied  cellt  electrical  ttlmull  Increated  by  )St 
the  number  of  cellt  going  Into  S  phate  without 
effecting  the  length  of  the  Cj  phate  (20  hr).  In 
randomly  growing  cellt  electrical  ttlmull  produced 
a  burtt  of  DMA  tynthetlt  at  20  hr.  The  niexber  of 
C)  arretted  cellt  tutceptlble  to  electrical  ttlmu- 
letlon  remained  approximate! V  conttent  throughout 
growth  In  culture.  Electrical  ttlmull  alto  acted 
on  C;  arretted  cellt  proantlng  cell  dlvltlon  during 
the  lag  phate  end  producing  an  Increate  In  cell 
number  A-6  hr  after  expoture  of  randomly  growing 
cellt  to  ER.  The  finding!  demon tt rate  the  ability 
of  the  electrical  perturbation  to  thlft  a  tubpopula- 
1 1  on  of  cellt  arretted  In  C|  and  C?  to  the  prolifera¬ 
tive  mode. 


626)  MECHANISM  Of  TK  COMPRESSION  Of  BLACR 
LIRID  KMBRANES  BY  AN  ELECTRIC  YIELD 


SA 


dwvup*  .*  l  c<a  oi  Akmxmnng  fin- no mepnvn: 
«<.MW  tvm  Swwniw  ra  *t 


CURRENT  LITERATUHt 


(MEETING  ABSTRACT).  *>y.  2  k"hlte.  S.  H.  (Dept. 
Physiology,  Unlv.  California,  Irvins,  CA  92717). 
Wop  So  J  29(2 ,  part  2):  9a.  1979.  (2  reft) 

Trantmenbrane  electric  field*  decrease  the  thlck¬ 
nett  of  planar  bl  layer  membrane*  (black  film*)  by 
displacing  alkane  volvent  from  the  bllayer  Into 
the  annulut  (torus)  and  mlcrolentet.  The  mechan¬ 
ism  underlying  tbit  affect  ms*  Invest Igated.  It 
■at  fo««<d  that  the  electric  field  produce*  an  elec- 
tro*trlctlve  I rtc reate  In  the  pretsure  acting  on 
the  alkane  aolecule*  In  the  bllayer  but  not  In  the 
annuls*.  Thl*  rai*e*  the  chemical  potential  of  the 
alkane  In  the  bllayer  relative  to  the  annuls*. 

Since  the  bllayer  alkane  mutt  remain  In  egulllbrlia* 
with  the  annulut  alkane,  the  bllayer  alkane  con¬ 
centration  decrea*et  to  reduce  the  chaailcal  poten¬ 
tial  to  the  annulut  value.  The  consequent  decreate 
In  bllayer  thlcknett  would  be  tmall  If  the  alkane 
fortaed  an  Ideal  tolutlon  with  the  bllayer.  How¬ 
ever,  the  bllayer  tolutlon  It  highly  non- 1  dee  I  at 
wet  found  by  controlling  the  activity  of  n-decane 
In  the  torut  of  glyceryl  monooleate  bl layer*  utlng 
tguelene,  tdilch  It  Intoluble  In  the  bllayer.  The 
relation  between  torut  decane  sole  fraction  (Xqic) 
and  bllayer  thlcknett  It  tuch  that  large  change*  In 
thlcknett  occur  for  relatively  tew  1 1  change*  In 
Xngr.  Thu* .  ta*el  I  change*  In  alkane  chealcal  poten¬ 
tial  have  large  effect*  on  thlcknett. 


626k  EFFECT  Of  PULSED  MAGNETIC  MO  I  AT  1  OH 

(0IAWA.SC)  OH  EMBRYONIC  HOOSl  PALATE 
INCCTIM  ABSTMCT).  IK* ig. )  lleb.  R.  J.  (Hedlcal 
Coll.  Virginia.  Aleh*ww.d,  VA  2)79*).  Aegelton.  W. 

1.;  Matt,  OePaol*.  0.  P.;  Jordan.  A.  I.  J  £V*tf 
ffee  9* ( Special  Ittue  A):  71);  1979.  (0  reft) 

The  effect  of  pulted  nonlonltlng  radiation  (radio- 
wave*)  on  palate  developxmnt  in  the  mou*e  we*  Invet- 
1 1  gated.  A  variety  of  radio  frequency  generator*  we* 
uted  to  ttudy  the  non  the  rwe  I  effect*  of  non I on I ring 
radiation.  Pelatet  froa  Ik  day  pottconcept Ion  Swltt 
Webtter  alee  were  explented  In  Tyrode't  horte  *er*m> 
(1:1)  and  irradiated  for  70  win  utlllflng  e  pulted 
nonlonltlng  tource  (Dlapulte)  with  a  carrier  freq¬ 
uency  of  27  ftft  at  either  979  peak  «  with  a  putts 
frequency  of  900  pultet/tec  on  a  ).9t  duty  cycle 
(tj)  or  et  k9)  peak  w  with  a  pulte  frequency  of 
160  pultet/tec  on  a  It  duty  cycle  (Ej).  Control 
tlttuet  were  treated  In  a  tlallar  aanner  except 
for  the  radiation  procedure.  All  paletet  were 
cultured  on  tolldlfled  nutrient  agar  for  2k  hr 
at  )7  C  with  9t  CO}  In  air.  The  culture  «ed! \m 
wet  c oapnxed  of  It  agar.  It  glutaalne,  I0t  dlalyted 
fetal  calf  tart m.  SI  chick  embryo  extract  and  90  */al 
panic  1 1 1 In-ttreptomyc In  In  lagle't  batal  eediiax. 
Palate*  were  then  hervetted  and  prepared  for  mlcrot- 
cogy.  Tlttue  free*  I.  exhibited  xiarked  depletion  of 
oral  and  eedlal  edge  eplthalltw,  while  tlttue  froa* 
t,  t howed  development  of  cartilage  within  the  aeten- 
chynel  compart  went .  The  retultt  Indicate  that 
Pulted  nonlonltlng  radiation  retultt  In  epithelial 
dettructlon  at  higher  frequencle*  and  In  choedro- 
mxttplatla  of  palate  metenchimm  at  loer  frequencle*. 
Thlt  effect  It  Independent  of  temperature  and  differ* 
from  microwave  effect*. 


6269  tmi  effects  or  electric  field  oh  thi  in- 

hUHf  SYSTEM  Of  EXPOSED  NICE  (MEET  INC  AB¬ 
STRACT).  (Png.)  Horrlt,  J.  E.  (Biology  Dept., 
Battalia  Pacific  Northwett  lab.,  Richland,  WA  99)92). 
Health  rhyo  )9(6) :  *90-891;  197*.  (0  raft) 

Swltt-Webtter  male  mice  were  expoted  for  )0  and  60 
day*  In  a  60-Mt,  100  kV/m  electric  field  to  deter¬ 
mine  the  effect  of  expoturc  on  humoral  and  cellular 
component*  of  the  Immune  tyttem.  Quantitation  of 
teriaa  IgC  and  IgM  with  a  double-ant  I  body  radio- 
iwmunoattay  revealed  no  tlgnlf leant  difference  in 
the  level*  of  thete  Ixxxunoglobul  In*  between  expo*ed 
and  tham-axpoted  mice  for  the  two  time  period*.  In 
conjunction  with  the  varum  ttudlet,  the  relative  con¬ 
centration*  of  T  and  B  lymphocyte*  In  the  peripheral 
blood  were  meatured  utlng  the  tpontaneout  rotette 
attay  and  the  binding  of  f luoretcent - labe led  goat 
anti-moute  imeunoglobul Int,  No  tlgnlflcant  differ¬ 
ence  wat  obterved  in  the  dlttrlbutlon  of  thete  lym¬ 
phocyte  population*  In  expoted  and  tham-expoted  mice. 


6266  PHYSIOLOGIC  RESPONSE  OF  MTS  TO  COLD  STRESS 

ArTE*  EXPOSURE  TO  60-M2  ELECTRIC  FIELDS 
(meeting  ABSTRACT).  (Eng. )  Milton.  0.  I.  (Biology 
Dept.,  Battalia  Pacific  Northwett  Lab.,  Richland, 

“A  99)92);  Phillip*,  R.  0.;  free.  N.  J.;  Lang.  1. 

1.;  Chandon,  J.  M. ;  Ksune,  W.  T.  Health  rhv*  )9 
(6):  *91;  197*.  (0  reft) 

In  two  experiment*,  the  re tpontet  of  the  hypothalamo- 
pl tul tary-adrenal ,  thermoregulatory,  and  cardlo- 
vatcular  tyttem*  were  attetted  in  rat*  tubjected  to 
cold  tlrett  after  expoture  to  uniform  60-Hi  electric 
field*  of  100  kV/m  for  I  mo.  In  the  flrtt  exper¬ 
iment  ,  plate**  cort  Icotterone  level*  were  meatured 
following  expoture  or  them  expoture  with  the  ani¬ 
mal*  maintained  at  room  temperature  (v-2)  C).  Cor  - 
ticotterone  level*  were  alto  meatured  In  ratt  tub¬ 
jected  to  cold  ttrett  (-1)  C  for  I  hr)  immed¬ 
iately  after  the  expoture  period.  Platma  cortlco- 
tterone  level*  In  the  cold-tt retted  animal*  were 
t Ignl f leant ly  higher  than  In  thote  kept  at  room 
temperature;  however ,  there  were  no  tlgnlflcant 
difference*  between  expoted  and  tham-expoted  ani¬ 
mal*  for  either  the  ambient  or  cold-ttrett  tltua- 
1 1  on* .  The  tecond  experiment  followed  the  tame 
field  expoture  end  cold-ttrett  protocol,  only 
meaturementt  of  heart  rata,  deep  colonic  temper¬ 
ature.  and  tkln  temperature  were  mad*  before, 
during,  and  after  cold-ttrettlng.  The  retultt  for 
expoted  and  tham-expoted  an Imelt  were  ettentlally 
Identical,  falling  to  dexonttrate  any  effect  of 
electric  field  expoture  on  thermoregulatory  and 
cardiovascular  response  to  cold  ttrett. 


6267  TEMTOCENICITV  Of  27.17  NMr  RADlOf RfQUf NCY 

RADIATION  IN  MTS  (NESTING  ABSTRACT) 

I E*g.  7  lary,  J.  N.  (Physical  Agent*  Effect*  Branch. 
NI0SM,  Cincinnati.  ON) ;  Conover,  0.  1.;  Foley.  I. 

0.  Teratology  19(2):  )6A;  1979.  (0  reft) 

To  Investigate  the  teratogenicity  of  27.12  HMr 
radio  frequency  radiation,  eight  groups  of  16  to 
28  pregnant  Sprague- Oawley  ratt  were  Irradiated 
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•t  27.12  HMt  in  •  radio  frequency  (RF)  near-field 
syntheslFer  facility  operating  In  I  he  dominant 
magnetic  field  mode  at  a  magnetic  field  strength 
of  55  A/m.  The  group*  were  Irradiated  on  gesta¬ 
tion  days  1,  J,  5.  7.  9.  11.  1J,  or  15,  respectively. 
Dams  wre  exposed  one  at  a  time  until  their  rectal 
temperature  reached  63.0  i  0.1  C  (about  20  to  60 
min  exposure  duration),  tight  aiatchlng  control 
groups  of  tO  to  I)  pregnant  rats  uere  sham- Irrad¬ 
iated  for  )0  min  at  0  A/m.  An  additional  group  of 
29  pregnant  rats  mi  left  untreated  In  the  animal 
quarters.  Sham  control  groups  uere  combined  to  form 
early  (days  I,  ),  5).  middle  (days  7.  9.  II).  and 
late  gestation  (days  13,  >5)  control  groups  for 
statistical  comparisons  ulth  the  experimental  groups 
and  untreated  control  group.  All  dams  uere  sacri¬ 
ficed  on  gastatlon  day  20  (sperm  day  -  day  0)  and 
examined  by  standard  teratology  procedures.  Ho 
significant  differences  uere  found  betueen  sham- 
irradiated  controls  and  untreated  controls.  Ho 
significant  effects  uere  found  In  litters  Irrad¬ 
iated  during  prelmplentet Ion  development  (days  I, 

3,  or  5)  compared  to  sham  controls  except  for  an 
Increased  Incidence  (31)  of  grossly  malformed  fe¬ 
tuses  on  day  3-  Rat*  Irradiated  during  organo¬ 
genesis  (days  7  through  IS)  had  a  significant  in¬ 
crease  In  the  Incidence  of  gross  malformations 
and  a  significant  decrease  In  fetal  uelght  and 
fetal  crown-rump  length.  Fetuses  exposed  on  ges¬ 
tation  day  9  appeared  to  be  most  sensitive  to  RF 
radiation  (672  incidence  of  gross  mel format  ions) . 

Rost Imptentet Ion  loss  was  also  increased  in  rats 
irradiated  on  days  7  or  9- 


6266  ENHANCEMENT  OF  NATURAL  RILLCR  CELL  ACTIVITY 

IN  NIC!  AFTER  f IPOSURE  TO  MICROWAVE  RADI¬ 
ATION  (MEETING  ABSTRACT).  rfStp-  >  Schlegel.C. 
(Naval  Radical  Res.  Inst.,  Bethesda,  R0  20016); 

Folks,  T..  Woody.  J.;  Leach.  W. ;  Sulek,  K.  Fo: 

Ptvr  38(3.  Part  2):  915;  1979-  (0  refs) 

The  natural  killer  (NR)  activity  of  spleen  cells 
frees  Batb/c  and  CBA/J  ms  assessed  after  exposure 
of  these  mice  In  en  envl ronmental I y-cont rol led 
waveguide  facility  to  a  30-min  continuous  exposure 
to  microwaves  at  a  frequency  of  2,650  HR*  and  a 
forward  poster  of  0.6  W  and  0  6  W  Spleen  cells 
were  Incubated  with  the  s,Cr  labeled  YAC-1  tuaaor 
target  cells  for  6  hr  and  the  percent  net  51Cr 
release  and  the  cytotoxic  Index  (Cl)  stare  calculated 
as  a  function  of  NR  activity.  Spleen  celts  from 
sham-exposed  adult  CBA/J  mice  shotted  a  Cl  of  372 
whereas  alcrotteve-exposed  lltternete  ClA/J  mice 
shotted  a  Cl  of  50.22  (P'0.01).  Ontogeny  studies 
carried  out  In  Balb/c  mice  revealed  that  spleen 
cells  from  8-  and  13-day-old  control  talb/c  mice 
had  NR  activity  of  58  <  0.9  and  0.6  t  1.3  Cl, 
respectively.  After  exposure  to  mlcrostavas,  llt- 
termete  8-  and  13-day-old  talb/c  spleen  cells  gave 
Cl  of  10.1  t  1.6  and  16.7  >  7.6.  kinetic  studies 
revealed  that  this  Increase  In  NR  activity  could 
be  seen  as  early  as  20  min  after  exposure  to  the 
microwaves  to  as  late  as  6  days  after  exposure, 
experiments  uere  performed  to  determine  whe t her 
the  Increase  In  NR  activity  sms  due  to  an  Increase 


in  the  frequency  of  NR  cells  or  to  an  inherent 
increase  in  the  functional  activity  of  these  cells. 


6269  THE  EFFECT  OF  LOCAL  HIGH  FREQUENCY  HYPER- 

THERRIA  ON  URINARY  BLADDER  CARC I  NORA- - 
E  APE R I RENTAL  AND  CLINICAL  STUDIES  (REETING  ABSTRACT). 
(KHg.)  Hartmann,  R.  (Dept.  Urology,  Unlv.  Tubingen. 
Caluer  Str.  7,  0-7600  Tubingen,  W.  Germany);  Bichler, 
R.  H. ;  A 1 1 cnee hr ,  E. .  Gerlckc.  0.  Urol  Rea  7(1): 
60-61.  1979.  (3  r.fs) 

Experimental  and  clinical  studies  on  the  effect  of 
local  high  frequency  hyperthermia  in  the  treatment 
of  urinary  bladder  carcinoma  are  reviewed.  The 
clinical  use  of  hyperthermia  for  the  treatment  of 
urinary  bladder  carcinoma  has  yielded  contradictory 
data.  The  effect  of  local  hyperthermia  on  urinary 
bladder  carcinoma  was  Investigated  exper imental I y 
In  60  rabbits  with  implanted  Brown-Pearce  carcinoma. 
Hyperthermic  Infusion  of  the  bladder  docs  not  produce 
homogeneous  warming  of  the  bladder  wait  and  therefore 
high  frequency  local  Irradiation  was  performed  using 
two  external  electrodes  and  later  by  means  of  a  trans¬ 
urethral  probe.  A  high  frequency  long-wave  current 
was  used  and  a  transurethral ly  Inserted  Tef Ion- I nsula- 
ted  thermocouple  was  employed  for  temperature  moni¬ 
toring.  The  most  efficient  temperature  was  found  to 
be  63  C  for  a  period  of  30-60  min.  The  heat-treated 
animals  showed  significantly  smaller  tiaxor  voliexes, 
lest  frequent  metastasas,  and  prolonged  survival 
periods  compared  with  controls.  Transplantat ion  of 
previously  treated  tumors  resulted  In  a  regrowth 
rate  of  202  compared  with  961  for  untreated  tinors. 

In  a  clinical  study,  15  patients  with  urinary  bladder 
carcinaxie  were  treated  by  t ransurethra I  high-frequency 
heat  application  using  an  optically  controlled  probe. 
Edema  and  blanching  of  the  t>mx>r  were  observed  as 
well  as  subsequent  reduction  in  sire.  In  3  cases  the 
tiaxor  disappeared  completely  end  in  an  additional  8 
cases  there  was  substantial  Improvement.  Histology 
showed  cell-cluster  necrosis  and  hyal inlration  of 
the  stroma  in  three  cases.  The  best  results  we  re 
obtained  In  undifferentiated  solid  urothelial  tumors. 
Some  transient  swelling  of  healthy  epltheliie*  occurred 
but  without  permanent  damage. 


6270  TREATHENT  OF  URINARY  BLADDER  CARCINOMAS 

WITH  LOCAL  HIGH-FREQUENCY  (HF)  HYPERTHER¬ 
MIA  (MEETING  ABSTRACT).  rilUf.)  Herrmann,  R.  (Dept. 
Urology,  Unlv.  Tubingen,  Tubingen,  W.  Germany); 
Bichler,  R.  H.;  Gerlckc,  0.;  Alteneehr,  £.;  Fleche- 
necker,  C.  Pror  Am  Aaetx-  Qmwr  Pa*  20:  113;  1979- 
(1  ref) 

The  ability  of  local  high-frequency  (HF)  hyperthermia 
to  guarantee  homogeneous  heating  of  the  bladder  well 
was  Investigated.  A  special  apparatus  was  con¬ 
structed,  using  a  tef Ion- Insulated,  opt  leal ty-con- 
trolleble  active  Internal  electrode  and  a  belt-shaped 
Inactive  outer  electrode.  Hale  rabbits  (76)  with 
transplanted  urinary  Brown-Pearce  carcinomas  end 
10  normal  rabbits  received  treatxmnt  with  HF -hyper¬ 
thermia  (63  C,  30  min).  Tiaxor- hear  i  ng  animals  (20) 
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urnd  «t  untreated  controls.  Six  f«Nl«  beagles 
with  Invasive  carcinomas  of  the  urinary  bladder 
induced  by  transurethral ly-AppI led  pellets  And  In¬ 
jections  of  chemical  carcinogens  received  the  same 
therepy.  Babbitt  with  carcinomas  the!  hAd  been 
treeted  by  IocaI  hyperthermia  had  sign! f Icent ly 
smeller  ti»r\,  fewer  netasteses,  end  A  longer 
turvive)  1 1  me  then  untreAted  animals.  Urlnery  blad- 
der  cencer  In  dogt  treeted  with  hyperthermia 
yielded  IdentlcAl  macroscopic  flndlngt.  Mlsto- 
logicelly.  the  luxors  necrotlied  greduelly  without 
letting  tide  effeett  on  the  heelthy  tlttue.  Because 
of  thete  flndlngt,  28  petientt  with  undl f ferent I Ated 
AdvAnced  carcinomas  of  the  urlnery  bladder  were 
treeted  by  the  rwv  technique.  Clutter-cell  necrotet. 
teen  7  deyt  After  treetewnt.  were  fol  loxmd  by  tubtotel 
or  totel  necrotlt  end  pronounced  stroma  hyellnotlt. 


82  7*  SELECTIVE  TtetOR  HCA1ING  ST  SHORTWAVE 

RADIOFAEQUENCY  (RF )  (RtETING  ABSTRACT). 

)  A ude,  S.  P.  (Unlv.  Maryland,  Dept.  Surgery, 
Baltimore,  RO) ;  Ste  Inert,  H.  R. ;  diet,  I.  G.  .’n; 

J  fktdiat  Otool  Biel  r*ipe  S(Supp).  I)  )l;  1979- 
(0  reft) 

Experimental  tumors  were  treeted  with  external  high 
frequency  dielectric  heeling  to  invettlgete  Any 
telectlvity  among  tumor  nett,  tubcut erteout  tlttue, 
end  systemic  leaver eturet .  Methylcholanthrene- 
induced  sarcoma  colit  were  Inoculeted  Into  the 
muscles  of  the  potterior  thigh  of  I  to logout  flther 
rett.  At  dey  lb  when  the  sl/e  of  the  tumor  nett 
evereged  1 . 10  c» 1 .  redlo  frequency  (Rf)  dielectric 
heeling  wet  locelly  Applied  to  the  t  i*eor  -  Seer  i  nq 
eree.  A  fixed  frequency  of  l).56  At;  wet  uted . 

The  power  needed  to  bring  the  tutor  temperature 
to  b}  C  or  Above  renged  from  0.9  to  0.8  W/cm' . 

The  tewpereture  wet  greduelly  Increeted  to  b)  C 
end  maintained  At  or  Above  thAt  level  for  I  hr. 

The -mocoup  I  e  probet  were  Interted  directly  Into 
the  tubcuteneout  tlttue  i<*sedlately  Above  the  tumor 
end  Into  two  dlttlnct  Arret  of  the  timsor.  Systemic 
temperature  wet  monitored  vie  A  mercury  thermometer 
interted  Into  the  rectus.  Temperature  recordlngt 
were  teben  At  S-aln  intervelt  during  which  t l«e 
the  power  wet  turned  off  to  evold  Rf  Interference 
end  to  Allow  thermal  equilibria  between  the  probe 
end  the  tlttue.  The  retultt  Indlceted  thet  there 
wet  a  high  telective  temperature  gredlent  with 
t uxor  nett.  A  highly  ttetitticel  tlgnif icencr. 
P'0.002.  wet  found  compering  the  tueor  nett,  tub- 
cuteneout  tlttue,  end  tyttealc  temperatures  utlng 
Scheffe's  tett.  The  tyttealc  teapereture  wet 
alniaelly  eleveted  throughout  the  treetaent.  In  e 
group  of  enlaelt  without  tiaort,  treeted  In  the 
teae  f Athlon,  there  wet  no  tignSflcent  difference 
between  the  temperatures  aeetured  In  the  subcutan- 
eout  tlttue  end  In  two  different  tltet  In  the  thigh 
autcle  nett .  Histologic  invett Iget ion  perforaed  to 
eveluete  both  luor  end  nor  we  I  tlttue  deaeqe  in- 
dlceted  no  lixor  regrettlon  et  the  frequency  em- 
p  toyed. 


6272  RESONANT  INTERACTIONS  BETWEEN  BI010CICAI 

R0UCIA.es  (REST ING  ABSTRACT).  ) 


Ven  2andt,  l.  L.  (Purdue  Unlv.,  Wot  Cefeyette, 

IN  67907).  BU’fhi ,»  J  25(2,  pert  2):  186a.  1979- 
(0  reft) 

forcet  between  local  I  tod,  otclllAtlng  vlbretiont 
on  aoleculet  thaw  ttrongly  retonent  dependence  on 
the  relative  frequent iet  of  the  two  otclllatort; 
l.e.  there  it  A  force  between  the  vibrating  partt 
of  two  aoleculet  if  the  frequencies  are  the  taae 
but  none  If  the  frequenclet  are  different.  A 
vibrating  site  on  a  large  molecule  can  Attract 
another  tpeclflc  type  of  aolecule  out  of  a  medium, 
one  that  hat  a  vibrational  mode  at  the  tame  fre¬ 
quency,  without  influencing  other  typet  of  aoleculet 
in  the  mediua.  Thete  retonent  forcet  are  t hut 
highly  selective.  Other  pairs  of  aoleculet  could 
tlallerly  Interact  utlng  vibrations  At  a  different 
frequency.  In  A  complex  medliat  such  at  a  cell, 
many  different  typet  of  interactions  could  be 
assisted  by  these  resonant  forces  without  inter¬ 
fering  with  each  other.  These  forces  could  be 
useful  in  assisting  tome  metabolic  reactions  since 
they  are  vulnerable  to  selective  suppression  or 
enhancement  by  externally  applied  electromagnetic 
radiation  of  correspondingly  specific  frequencies. 


627)  BIORAGNfTIC  Rt SI  ARCH  AT  THC  IMVRENCE 

BIRR! LIT  LABORATORY  (RIITING  ABSTRACT). 

J>y.  Tenforde,  T.  (Biology  and  Medicine  Olv., 
Lawrence  Berkeley  lab.,  Unlv.  California,  Berkeley, 
CA  9*720);  Gaffey,  C.;  Yang,  T.;  Raybourn,  M.; 
Roots.  farinato,  *. ;  »<  <tl.  Pierpht,*  J  25(2, 
part  2):  166a.  1979-  (0  refs) 

facilities  have  been  developed  at  the  Lawrence 
Berkeley  Laboratory  for  large-scale  experimentation 
on  twgnetic  field  effects  In  whole-enlaal ,  cellular, 
and  molecular  systems.  Physiologic  studies  on  small 
mmaealt  and  organ  systems  exposed  to  fields  of  s20 
kG  strength  Included  measurements  of  deep-body  tem¬ 
perature  via  telemetry,  cardiac  activity,  nerve 
impulse  conduction,  behavioral  tests,  and  visual 
function.  Results  Indicated  a  strong  effect  of 
direct  current  magnetic  fields  on  the  electro¬ 
cardiogram,  with  a  sixfold  Increase  In  the  T-weve 
amplitude  occurring  In  a  20  kG  field.  No  magnetic 
effects  have  yet  been  observed  for  other  physiologic 
parameters  under  Investigation.  Studies  are  also 
being  carried  out  to  assess  megnetlc  field  effects 
on  the  growth  and  development  of  cultured  mammalian 
celts,  Tribolu #•  dcm/Wu*  beetles,  and  T*a  mryx 
corn  seeds.  The  possibility  that  conformational 
changes  occur  In  supercol led  double-helical  DNA  at 
a  result  of  alignment  In  strong  magnet Ic  fields  Is 
being  studied  by  gel  electrophoresis  and  electro- 
optical  birefringence  techniques.  Preliminary  re¬ 
sults  In  each  of  these  research  areas  are  reported. 


627*  SINGH  DOMAIN  PARTICLES  AND  MAGNtTOTATIC 

BACTERIA  (RIITING  ABSTRACT).  ffhf.  I 
Bean,  C.  P.  (General  Electric  Corporate  Res.  i 
Development,  P.0.  Boa  8,  Schenectady,  NY  12)01). 
IKor'ip*  j  25(2.  part  2):  216a;  1979-  (2  refs) 

Past  research  discovered  a  class  of  anaerobic  bac- 
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terla  that  exhibit  a  magnetotact It  response  in  the 
earth's  magnetic  field.  Electron  microscope  stud¬ 
ies  coupled  with  e-ray  emission  measurements  re¬ 
vealed  chains  of  Iron-rich  particles  In  the  body  of 
the  bacteria  It  was  suggested  that  the  chains 
might  serve  as  magnetic  dipoles  to  provide  an  or¬ 
ienting  torgue  In  a  magnetic  field.  It  has  been 
pointed  out  that  the  particles  might  be  single 
magnetic  domains.  On  this  hypothesis  It  was  pos¬ 
sible  to  write  an  eguatlon  of  notion  for  the  pas¬ 
sive  orientation  of  the  bacteria  as  V«M,B0V  sine/ 
8*n*’  where  *  Is  the  angle  between  the  field  B„ 
and  the  moment  associated  with  a  magnet > tat  Ion 
e,  In  a  saturated  farramagnet  of  voltrnw  V.  The 
becterlim  Is  approximated  as  a  sphere  of  radius  A 
In  a  fluid  of  viscosity  >i.  for  reasonable  param¬ 
eters  the  volume  of  fe)Ok  required  to  accomplish 
rotations  In  I  min  In  the  earth's  field  would 
amount  to  only  tw^  spheres  '-AOOA  In  diameter  or 
four  spheres  ■'•)OOA  in  diameter,  etc.  The  observed 
electron  dense  regions  are  slgnl f leant  I y  larger. 

The  theory  of  the  magnet  I  tat  Ion  of  "chains  of 
spheres”  of  magnetic  single  domains  gives  specific 
values  for  the  coercive  force  (sJSO  Oe  for  a  chain 
of  two  spheres  of  magnetite)  and  predicts  a  non¬ 
monotonic  dependence  of  coercive  force  on  the 
angle  of  the  applied  field  relative  to  the  chain. 


62/S  DEVELOPMENTAL  TOXICOLOGY  STUDIES  WITH  60- 

Mi  ELECTRIC  fltios  (mEETINC  ABSTRACT). 
tK*k). )  Sikov.  H.  R.  (Battalia,  Pacific  Northwest 
Lab.,  Richland.  WA  99)52);  Montgomery,  L.  0.  Mm  l :  h 
Ptya  )S(6):  890;  19/8.  (0  refs) 

A  series  of  replicate  studies  were  undertaken  to 
determine  the  effects  of  exposure  to  uniform  60-Ht 
electric  fields  (100  LV/m)  on  reproduction  and  on 
fetal  and  postnatal  growth  and  development  In  the 
rat.  In  the  first  experiment  It  was  found  that  a 
6-day  exposure  prior  to  and  during  mating  did  not 
affect  the  reproductive  perforxmnce  of  either  males 
or  females.  Continued  exposure  of  the  mated  females 
through  20  deys  of  gestation,  to  a  total  of  about 
)0  days,  did  not  affect  the  sire  or  morphology  of 
the  fetuses.  A  simitar  )0-dey  exposure  of  the  males 
and  of  the  unstated  females  did  not  affect  their 
mating  performance  or  fertility  on  subsequent 
testing.  In  the  second  experiment,  exposure  of 
the  pregnant  rat  was  begun  on  day  0  of  gestation 
and  continued  until  the  resulting  offspring  reached 
8  days  of  postnatal  life.  This  )0-day  exposure  did 
not  produce  significant  effects  on  the  grtmrth,  sur¬ 
vival,  or  neuromuscular  development  of  the  offspring. 
Tests  of  the  reproductive  Integrity  of  the  offspring 
disclosed  no  deficits.  A  third  experiment  Involved 
a  X>-day  exposure,  beginning  at  1/  days  of  gestation. 
Although  this  study  Is  still  in  progress,  evaluations 
of  the  first  two  replicates  have  not  Indicated  any 
significant  alterations. 


6276  DESIGN  Of  EXPOSURE  SYSTEMS  FOR  ELF  ELECTRIC 
FIELD  BIOEFFECTS  RESEARCH  (MEETING  ABSTRACT). 

Iff ttf.)  Raune,  W.  T.  (Battalia,  Pacific  Northwest 
lab.,  Richland.  WA  99)52);  Decker,  J.  A.;  Phillips, 

R.  0  ;  Clllls,  M.  F.  Health  }’hy»  )5(6):  890.  19/8. 

(0  refs) 

Two  systex-s  for  exposure  and  sham-exposure  of  large 
nwnbers  of  rats  and  mice  to  uniform,  vertical,  60- 
Hx  electric  fields  have  been  constructed.  The  rat 
system  contains  four  racks  of  four  rectangular  1.0 
m  x  2.2  m  exposure-electrodes  that  are  stacked 
vertically  with  a  separation  between  adjacent  elec¬ 
trodes  of  0.61  m.  Any  two  of  the  four  exposure 
racks  may  be  energiied  ;o  a  maximum  field  strength 
of  150  kv/m.  Each  exposure  electrode  is  equipped 
with  26  Lexan  cages,  each  of  which  holds  a  single 
rat.  The  cage  floor  Is  a  stainless  steel  screen 
that  serves  as  one  electrode.  The  system  for 
watering  animals  Is  contained  entirely  within  the 
electrode  and  does  not  protrude  above  the  cage's 
floor,  thereby  preventing  distortion  of  the  expo¬ 
sure  field  and  electrical  shock  or  discharge  as  the 
animal  drinks.  The  total  capacity  of  the  system  Is 
288  rats.  A  simitar  system  of  two  racks  of  five 
electrodes  each  Is  used  to  expose  as  many  as  650 
mice  to  fields  at  a  maximtax  strength  of  150  kV/m 
while  sham  exposing  an  equal  nunfcer.  Measurements 
of  the  electric  field  revealed  an  overall  uniformity 
within  61  over  the  area  to  be  occupied  by  exper¬ 
imental  animals.  The  field  Inside  a  lexan  cage 
was  reduced  by  about  )t.  No  corona-discharge  was 
detected.  Measurements  of  oione  concentration  in 
the  rat  and  mouse  exposure  systems  showed  no 
difference  from  background  levels.  Harmonic  dis¬ 
tortion  was  eliminated  by  damping  and  filtering 
the  high-voltage  supply.  Animals  housed  In  close 
proximity  were  partially  shielded  from  the  electric 
field;  the  total  body  current  In  a  rat  model  was 
reduced  by  35  '  5t  when  rats  were  placed  In  ad¬ 
jacent  cages. 
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CELLS  AND  MAGNETIC  FIELDS  (MEETING  ABSTRACT). 

)  Jakobs son,  £.  (Dept.  Physiology  and  Bio¬ 
physics,  Unlv.  Illinois,  Urbana,  IL  61801).  No- 
fdv*  J  25(2,  part  2):  158a;  1979.  (0  refs) 

The  problems  associated  with  calculating  magnetic 
fields  produced  by  electrical  activity  xtre  In¬ 
vestigated  and  the  effects  on  electrical  activity 
of  externally  applied  magnetic  fields  were  cal¬ 
culated.  Large  magnetic  forces  were  Induced  In 
nominally  vol  tage-c  lamped  membranes  «rfren  the  elec¬ 
tric  field  was  changing  very  rapidly,  such  as  dur¬ 
ing  the  (almost)  Instantaneous  step  from  one  volt¬ 
age  to  another  during  voltage  damp  experiments. 
Possible  effects  of  these  forces  on  the  results  of 
vol tage-c l»xp  experiments  are  discussed. 
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